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PREFACE 


The purpose of this book is to provide a manual for the identification of the sea- 
weeds along the southeastern Atlantic coast of the United States. It is intended 
as a field guide and laboratory manual for professional and amateur biologists 
with an interest in the identification of marine plants. The emphasis is therefore 
on keys, descriptions, and illustrations. Many of the larger, more distinctive sea- 
weeds will be recognizable simply from the illustrations; more difficult taxa will 
require study of the keys and descriptions. Background and practical informa- 
tion are included in the introductory sections. 

The genesis of this book was a joint effort by the authors to investigate the 
seaweed flora of the deep offshore waters of the Carolinas in the early 1970s. 
One of the joys of our research was the investigation of the offshore “reefs” and 
shipwrecks by SCUBA diving. The opportunity to collect while swimming over 
rock outcroppings never seen before by phycologists or, in most cases, any divers 
was a unique opportunity that allowed us to explore a special wilderness at our 
doorstep. At the beginning of our collaboration the only comprehensive report of 
the seaweeds for the Carolinas was Hoyt’s 1920 publication on the marine algae 
of Beaufort, N.C. During the course of our studies Donald Kapraun published 
his accounts of the nearshore flora of the Carolinas, but the richness of the off- 
shore waters indicated to us that a comprehensive account of both inshore and 
offshore seaweeds was needed. At the same time, we began to collect plants in 
Georgia and realized that with a few additions we could extend the geographic 
coverage of our book throughout the natural biogeographic region defined by 
Cape Hatteras and Cape Canaveral. Included in the flora are over 300 species of 
green, golden brown, brown, and red seaweeds. Faced with the scope of this 
project and our own limitations of time, energy, and expertise, we chose not 
to incorporate the Cyanobacteria and vascular flowering plants that grow in the 
marine and estuarine waters of the region. 

The coastal waters of the southeastern United States are a valuable resource, 
both regionally and nationally. In order to safeguard that resource, we need to 
know the biological components of the region and understand their interactions. 
The seaweeds are one of the critical elements in the biological communities in 
the estuaries and ocean waters of the region, and we hope that this book will 
make people more aware of these plants, make the plants easier to identify, and 
stimulate additional studies of them for years to come. 
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INTRODUCTION 


The coast of the southeastern United States appears barren of seaweeds, but 
in fact it supports a great diversity of them. In an early account of the sea- 
weeds of the region Harvey (1852) noted that the comparable coast of Europe 
had more kinds of seaweeds. He attributed the lower diversity here to the preva- 
lence of sandy shores, as contrasted with the rocky coast of Europe. With hun- 
dreds of miles of open, sandy beaches, the coast appeared to Harvey as it appears 
to others: a region mostly devoid of suitable habitats for seaweeds. Investiga- 
tions going back over 100 years have shown, however, that the waters between 
Cape Hatteras and Cape Canaveral have a rich and interesting flora of more than 
300 seaweed species, even though on some of its shores, particularly the open 
beaches, seaweeds are few in number. The increase in our knowledge of the flora 
is reflected graphically in figure 1, which indicates an initial flurry of activity 
in the mid-nineteenth century, a period of inactivity, and then a steady increase 
in knowledge through most of the present century, beginning with W. D. Hoyt’s 
notable publication in 1920. 

The diversity of seaweeds reflects to some degree the diversity of habitats in 
the region. Because of the system of barrier islands that fringe the coast and en- 
close the shallow-water sounds, there are actually many more miles of shore 
than the distance between the two capes defining the region suggests. Natural 
rocky shores are almost nonexistent, but in many places jetties, seawalls, groins, 
bridge supports, and other semipermanent hard structures have been erected 
that may support algal growth (Hay and Sutherland 1988). Furthermore, large 
expanses of sheltered, intertidal, and shallow subtidal wetlands lie protected 
inside barrier islands. Seaweeds are often plentiful in such habitats; they are 
anchored to shells, worm tubes, or other animal remains, and they grow on or 
tangled among the marsh grasses and subtidal flowering plants that cover exten- 
sive areas in the sounds. These shallow sounds produce large quantities of some 
seaweeds—enough Gracilaria, for instance, to support an agar industry during 
World War II. In addition, there are areas on the continental shelf offshore where 
sedimentary rocks emerge through the mantle of sandy sediment to provide a 
habitat within reach of sunlight that supports a substantial growth of seaweeds. 

The seaweeds in the region are of great importance to their marine communi- 
ties because they provide much of the three-dimensional structure. Along with 
the vascular plants of the estuaries and the phytoplankton, the seaweeds are the 
source of the primary production which fuels the abundant populations of her- 
bivores, carnivores, omnivores, detritivores, commensals, and parasites in these 
waters. 

The geographic extent of the flora covered in this work corresponds with the 
warm temperate waters of the southeastern United States (Searles 1984a). The 
greatest diversity of seaweeds in this region occurs in North Carolina between 
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Figure |. Changes in the number of species reported in the region since the 1840s. 


Cape Lookout and Cape Fear. A few additional species appear in the waters 
south of Cape Fear, but no marked change in the flora is observed until the more 
tropical waters and seaweeds of southern Florida are reached; conversely, north 
of Cape Hatteras the characteristic species have centers of distribution in cool, 
northern waters. 

Harvey (1852, 1853, 1858), in his three-part treatise on the seaweeds of North 
America, listed 28 species from the southeastern United States. By the early part 
of this century, Hoyt (1920) was able to list 123 species and varieties (exclud- 
ing Cyanobacteria), mostly from North Carolina. At present, 337 taxa are known, 
and it seems an appropriate time to bring together the increased knowledge of 
seaweeds into a single volume. 

The marine multicellular representatives of four divisions of eukaryotic algae 
are included in this flora: the Chlorophyta, the Phaeophyta, the Chrysophyta, 
and the Rhodophyta. Prokaryotic algae (Cyanobacteria or Cyanophyta) have not 
been included. For identification of marine Cyanobacteria we suggest reference 
to Humm and Wicks (1980). For identification of the marine and brackish-water 
flowering plants we suggest Godfrey and Wooten (1979, 1981). 
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HISTORY OF PHYCOLOGY IN THE REGION 


Study of the seaweed flora of the mid-Atlantic region began in the mid-1800s 
when local naturalists sent specimens to experts, most of whom were in Europe. 
Some of these experts also visited the region, including the noted phycolo- 
gist William H. Harvey from Trinity College, Ireland. In addition, information 
came from reports by people responsible for general surveys of the total flora. 
The situation began to change in the early 1900s as local colleges began to de- 
velop into major universities; phycologists were added to their faculties and they 
gradually developed the diversity of expertise in marine botany we now enjoy. 

The first records of seaweeds in the region were published by Jacob W. Bailey 
(1848, 1851), a member of the faculty at West Point. He reported on plants sent 
to him from Charleston, South Carolina, by Lewis R. Gibbes and plants he him- 
self collected on a trip to South Carolina and Florida. Bailey corresponded with 
several of the phycologists in Europe, with Harvey in particular. 

Harvey was an oddity among the phycologists of his era, for he actually trav- 
eled abroad, personally making many of the collections on which he reported. 
Most of his colleagues, in contrast, remained in Europe and only processed 
plants collected and sent to them by resident overseas naturalists or those who 
were accompanying the voyages of exploration and commerce that were charac- 
teristic of the times. In 1850 Harvey traveled along the coast collecting seaweeds 
between Halifax, Nova Scotia, and Key West, Florida. In January, and again in 
March, he visited Charleston, South Carolina. There he collected seaweeds with 
Lewis Gibbes, a local collector who had previously sent specimens to him in 
Dublin. Harvey also received Charleston specimens from H. W. Ravenel and 
specimens from North Carolina from C. Congdon. The results of his observations 
on these plants were published in 1852, 1853, and 1858 as his Nereis Boreali- 
Americanq; or Contributions to a History of the Marine Algae of North America 
under the auspices of the Smithsonian Institution. In this three-part tome he 
listed twenty-eight species from the region: two from North Carolina, twenty- 
four from South Carolina, and two not specifically from the region but from all 
parts of the American coast. One of the South Carolina plants was described as 
the new species Grateloupia gibbesii Harvey, the epithet honoring its collector. 

The Reverend Mr. M. A. Curtis (1867) was the first local botanist to publish 
on the seaweeds of the region; he listed thirty-six species of red, brown, and 
green seaweeds as well as four blue-green algae in his catalogue of indigenous 
and naturalized plants of North Carolina. Some of the specimens remain from 
this early collection, and those that have not been found are readily assignable 
to common members of the flora. Sixteen of his collections were new records for 
the region. 

J. Cosmo Melvill (1875) published a short account of collections he made in 
the Charleston area and in Key West, Florida, but within the region these in- 
cluded only three species not previously listed by Harvey. 


Duncan S. Johnson of Johns Hopkins University visited the U.S. Fish Com- 
mission Laboratory in Beaufort, North Carolina, in June 1899. Based on observa- 
tions he made there, he published (1900) an account of the algae of the adjacent 
sounds, listing fifteen species of seaweeds. 

The single most illuminating account of the seaweeds in the region in those 
early days came from a professor of biology at Washington and Lee University, 
W. D. Hoyt. He collected plants primarily in the region surrounding Beaufort, 
North Carolina, in the years 1903-1909, but he also visited sites from Okracoke, 
North Carolina, through South Carolina to Tybee, Georgia. His description of 133 
species, varieties, and forms of seaweeds and Cyanobacteria (1920) was more 
comprehensive than previous accounts for the region and indicated a diverse 
and interesting flora. Hoyt described the seasonality of North Carolina seaweeds 
and the overlap of tropical and temperate species that occurs just south of Cape 
Hatteras. In addition to working along the shore, Hoyt made two dredge collec- 
tions from offshore in deep water; these were a preview of the rich collecting that 
would follow at offshore locations in later years. 

A further contribution by Hoyt was his study of the reproduction and life his- 
tory of local populations of Dictyota (Hoyt 1907, 1927). With cultured plants 
he demonstrated the alternation of their generations and observed a monthly 
periodicity in the formation of gametes in which eggs and sperm are released 
at the time of the full moon at flood tides. This pattern contrasted with the 
twice-monthly release of gametes in what was considered to be the same species, 
D. dichotoma, in European waters. Hoyt therefore recognized a new variety, 
menstrualis, which has only recently (Schnetter et al. 1987) been elevated as a 
separate species, in part on the basis of the differences noted by Hoyt. In addi- 
tion to that variety, Hoyt described alone (1920) or together with M. A. Howe of 
the New York Botanic Gardens (1916) ten new species of algae based on plants 
from the region, most of them small and obscure epiphytic or endophytic plants. 

In 1904 James J. Wolfe, a biologist who had studied algae for his Ph.D. at Har- 
vard, was hired on the staff at Trinity College in Durham, North Carolina (later 
to become Duke University). A native South Carolinian, he was the first resident 
specialist on the algae in the region. At Beaufort, North Carolina, he followed 
up Hoyt’s study of Dictyota with similar studies of the local species of Padina, 
P. gymnospora (as P. variegata). He demonstrated its alternation of generations 
and the genetic determination of male and female sexuality while disproving the 
suggestion that eggs developed parthenogenetically (1918). He died at an early 
age in 1920, leaving unfinished a monograph on the marine diatoms of the re- 
gion. 

Wolfe was followed at Duke University by the first chairman of its new Depart- 
ment of Botany, Hugo L. Blomquist, an eclectic systematist who published ex- 
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tensively on bryophytes and flowering plants as well as seaweeds. He authored 
a series of papers, mostly on ectocarpalean algae (Blomquist 1954, 1955, 1958a, 
1958b), but started with an initial account (Blomquist and Pyron 1943) of sea- 
weeds which drifted up on the beach near Beaufort, North Carolina, following a 
major hurricane in 1940; that account was followed by a listing of additions to 
the local flora of Beaufort (Blomquist and Humm 1946). 

One of Blomquist’s students, Louis G. Williams, made reciprocal transplant 
studies of local Codium “species,” demonstrating that plants reported as C. to- 
mentosum were ecophenic variants of C. decorticatum (1948b). Williams’s great- 
est contribution (1948a, 1949) was a detailed study of the seasonal changes in 
the flora at the Cape Lookout jetty in North Carolina. These observations on sea- 
sonality expanded those made by Hoyt at nearby Beaufort. In an investigation 
of the algae on the “Black Rocks” off the North and South Carolina coast, Wil- 
liams (1951) also published the first report of seaweeds in the region collected 
by divers. 

During this same general time T. A. and Anne Stephenson were conducting 
the North American part of their worldwide descriptive investigation of inter- 
tidal communities. In 1952 they published an account of intertidal plants and 
animals of Charleston, South Carolina, and Beaufort, North Carolina, comple- 
menting Williams’s intertidal studies. 

Harold J. Humm, another student of Blomquist’s at Duke University, later be- 
came part of the faculty. Humm demonstrated a variety of interests. During the 
1940s he became involved in the wartime effort to find substitutes for the agar 
products which had previously been imported from Japan. He and others pub- 
lished a series of papers describing agar, local seaweed resources, and the suit- 
ability and characteristics of extracts from Hypnea musciformis and Gracilaria 
verrucosa (as G. confervoides; Humm 1942, 1944, 1951; Humm and Wolf 1946; 
Micara 1946; Causey et al. 1946; DeLoach et al. 1946a, 1946b). During the war 
a viable agar industry was centered in Beaufort, North Carolina, using locally 
collected Gracilaria as well as plants brought in from elsewhere along the East 
Coast. 

In 1952 Humm described the flora on the intertidal rocks at Marineland, 
Florida, the only account of seaweeds from the coast of Florida north of Cape 
Canaveral since the visit of Bailey to Saint Augustine more than 100 years 
earlier. Several papers followed, written by or with students about the seaweeds 
of North Carolina (Aziz and Humm 1962; Earle and Humm 1964; Humm and 
Cerame-Vivas 1964; Aziz 1967). 

William Randolph Taylor published two landmark books on the floras of the 
western Atlantic Ocean which in part covered the waters of the southeastern 
United States. The first, published in 1937 (revised in 1957), covered the sea- 
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weeds of the northeastern United States, and the second, published in 1960, con- 
cerned the seaweeds of the tropical and subtropical coasts from Cape Hatteras 
to Brazil. The mid-Atlantic coast of the United States lies at the edges of these 
two regions, and Taylor’s books were therefore the greatest stimulus and aid to 
study of the local seaweeds since the publication of Hoyt’s 1920 report. 

In the early 1960s the University of North Carolina at Chapel Hill added 
Max H. Hommersand to its staff, and he trained a number of students who con- 
tributed to the knowledge of the seaweeds of North Carolina and the region. 
Donald W. Ott investigated the marine representatives of the xanthophycean 
genus Vaucheria in North Carolina (Ott and Hommersand 1974); Carol Aregood 
(1975) studied the red alga Nitophyllum medium and placed it in a new genus, 
Calonitophyllum; Gayle I. Hansen (1977a, 1977b) completed a morphological 
and cultural study of another red algal genus, Cirrulicarpus, and in particular 
the local species carolinensis; Charles F. Rhyne (1973) investigated the biology 
of the local species of the green alga, Ulva, discovering that most plants belonged 
to two species not previously recognized as part of the flora; Joy F. Morrill (1976) 
included local Rhodomelaceae in her study of the dorsiventral members of that 
group; Joseph P. Richardson resolved questions about the ecology of the sea- 
sonal seaweeds Dictyota menstrualis (as D. dichotoma; 1979), Dasya baillou- 
viana (1981), and Bryopsis plumosa (1982), which disappear during parts of the 
year; and Paul W. Gabrielson included regional members of the Solieriaceae in 
his extensive study of species in that family (Gabrielson 1983; Gabrielson and 
Hommersand 1982a, 1982b). 

Humm moved on to the University of South Florida, and Richard B. Searles 
came to Duke University and trained several students who studied the local 
flora. Two of these—D. Reid Wiseman and James Fiore—began their studies 
with Humm. Wiseman’s studies included a survey of the algae from South Caro- 
lina (1966, 1978); Fiore (1969, 1977) investigated the life histories of several 
brown algae, naming the new genus Hummia on the basis of some of those 
studies (1975). Nancy J. Alexander (1970) investigated the genus Enteromorpha 
on the jetty at Fort Macon; John F. Brauner (1975) made a seasonal investiga- 
tion of the epiphytic algae on seagrasses in the Beaufort, North Carolina, area; 
and, somewhat later, Mitsu M. Suyemoto (1980) studied the crustose coralline 
red algae in the offshore waters of Onslow Bay. 

Working with Searles, initially as a student, Craig W. Schneider began an in- 
vestigation of the seaweeds in offshore waters, continuing the work started by 
Hoyt. Schneider, Searles, and their students combined to publish a series of 
papers expanding and refining the knowledge of the flora (Reading and Schneider 
1986; Schneider 1974, 1975a, 1975b, 1975c, 1980, 1984, 1988, 1989; Schneider 
and Eiseman 1979; Schneider and Searles 1973, 1975, 1976; Searles 1972, 1984b, 
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1987; Searles, Hommersand, and Amsler 1984; Searles and Leister 1980; Searles 
and Lewis 1982; Searles and Schneider 1990; Wiseman and Schneider 1976). 
Schneider also published monographic studies of the genera Audouinella (1983) 
and Peyssonnelia (Schneider and Reading 1987) from the region and described 
two new genera of red algae, Searlesia and Calliclavula. Searles described the 
endophytic brown algal genus Onslowia and the red algal genus Nwynea. Be- 
tween them they described twenty-five new species of green, brown, and red sea- 
weeds and with others expanded the known flora from the offshore waters of the 
region by ninety-nine species. In the process they provided the data for an analy- 
sis of the biogeographic relationships of the flora within the region and between 
neighboring regions and for the productivity of the offshore waters (Schneider 
1975d, 1976; Schneider and Searles 1979; Searles and Schneider 1980; Searles 
1984a). 

Another Searles student, Paulette Peckol, conducted descriptive and experi- 
mental ecological studies of the deep-water algal communities on a rock ledge 
off Cape Lookout (Peckol 1982; Peckol and Searles 1983, 1984). She also made 
comparative physiological studies of deep-water and shallow-water seaweeds 
(Peckol 1983; Peckol and Ramus 1985). 

In Georgia, Russell L. Chapman (1971, 1973) published accounts of the marine 
algae of that coast, and Stephen M. Blair and Margaret O. Hall (1981) described 
a collection of plants from offshore South Carolina and Georgia waters. Searles, 
stimulated by the establishment of a small rocky area off the coast of Georgia 
as the Gray’s Reef National Marine Sanctuary, published several papers (Searles 
1981, 1983, 1987; Searles and Ballantine 1986) and a field guide (1988) describ- 
ing the offshore flora and several new species. Joseph Richardson, having joined 
the faculty at Savannah State University, published two papers (Richardson 
1986, 1987) on the seaweeds of the near-shore waters of Georgia. 

With the appointment of Donald F. Kapraun to the faculty of the University 
of North Carolina at Wilmington in the mid-1970s there was for the first time a 
marine phycologist who was a full-time resident at the coast. Kapraun turned 
much of his attention to the local flora and produced a series of papers clarifying 
the taxonomic concepts in difficult genera such as Polysiphonia. He used con- 
trolled culture conditions to study the physiological, cytological, and morpho- 
logical characteristics of the plants (1977a, 1977b, 1978a, 1978b, 1978c, 1979; 
Kapraun and Freshwater 1987; Kapraun and Luster 1980; Kapraun and Martin 
1987). He also used data from his cultural studies, which related temperature 
and light conditions to growth and reproduction, in a floristic analysis of the re- 
gion (1980b). Kapraun and Zechman (1982) made a study of the phenology and 
vertical distribution of the seaweeds on the jetty at Masonboro Inlet. Kapraun’s 
observations of the seaweeds along the coast and in the sounds of North Carolina 
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were brought together in a two-volume work (Kapraun 1980a, 1984) describing 
that flora, the first such work since the pioneering publication of Hoyt. One of 
Kapraun’s students, Charles D. Amsler, investigated the ectocarpalean algae of 
the region (Amsler 1983, 1984a, 1984b, 1985; Amsler and Kapraun 1985), com- 
paring plants in culture with field-collected plants. He has contributed the sec- 
tion on the Ectocarpaceae in this book. 

Work on the local seaweeds continues as a new generation of phycologists 
brings new techniques and insights to the study of seaweeds. Taxonomic studies 
are giving way to, or are being supplemented by, ecological, physiological, ge- 
netic, and cytological investigations using the wealth of species available. These 
investigations will ultimately lead to a clearer taxonomic and floristic under- 
standing of the seaweeds of the region. 
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THE GEOLOGICAL ENVIRONMENT 


The region between Cape Hatteras and Cape Canaveral (figure 2) is almost exclu- 
sively a region of sandy shores. The nearest natural rocky coastlines to the north 
are in Long Island Sound. The sandy shore extends south from there, interrupted 
occasionally by capes and inlets, to southern Florida, where rocky outcroppings 
reappear as the limestone remains of coral formations. The most prominent cape 
on the mid-Atlantic coast of the United States is Cape Hatteras, which marks the 
northern boundary of the region covered in this flora. The only natural rocky 
shores within the region are very small outcroppings of sedimentary rock at 
Marineland, Florida, and Fort Fisher, just north of Cape Fear, North Carolina. 

The mainland is drained by rivers that originate either in the mountains, the 
piedmont foothills, or within the coastal plain. The rivers deposit their sedi- 
ments in the sounds behind the barrier islands. The sands of the outer coast 
beaches are not recent deposits; they are relict sediments incorporated into the 
beaches and islands as the shoreline moved inland. 

Sea level retreated beyond the edge of the continental shelf more than 20,000 
years ago; 18,000 years ago it began to rise and move inland; in the last 5,000 
years sea level has risen only a few meters, but the rate at which it has been rising 
has been increasing in the present century and is currently reflected in high rates 
of erosion and island migration along many parts of the coast. 

The characteristic features of the coast are the barrier islands which front 
the shallow-water sounds. At the northern end of the region the sounds stretch 
almost unimpeded up the coastal plain where they form the broad, shallow, 
highly productive waters of the Pamlico Sound and Neuse River estuary. Along 
much of the coast to the south the sounds push up against relict barrier islands 
and are long and narrow. Along the Georgia coast the new barrier islands have 
fused with old barrier islands to form the relatively broad Georgia Sea Islands. In 
Florida, like the Carolinas, the sounds are again long and narrow. In North Caro- 
lina and northeastern Florida, where tidal ranges are small, the barrier islands 
are long and inlets are infrequent. In the middle of the region (South Carolina 
and Georgia) tidal ranges double, increasing the volume of water that enters and 
exits the sounds twice each day. As a result, inlets tend to occur more frequently, 
making the islands shorter. 

The continental shelf off the barrier islands varies in width. At Cape Hatteras 
it is about 35 km wide and forms Diamond Shoals. The continental shelf be- 
comes progressively wider to the south until, off Georgia, it is 135 km wide; it 
then narrows along the Florida coast to 55 km off Cape Canaveral. On the conti- 
nental shelf, sedimentary rocks are generally covered by a thin layer of shell and 
sand or muddy sediment unsuitable for anchoring most seaweeds. Rocks emerge 
through the sediments in some areas across the width of the shelf, and there is an 
almost continuous band of exposed rock along the outer margin of the continen- 
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Figure 2. Coastline of the southeastern United States from Cape Hatteras to Cape Canav- 
eral. For additional localities not shown, see the list of collection sites on page 509. 


tal shelf. When these outcroppings lie within photic depths, they may support 
abundant seaweed populations. Such a situation occurs in Onslow Bay, North 
Carolina, into which no major sediment-carrying rivers empty. In Georgia, one 


of the outcrop areas with its associated wealth of plants and animals has been 
designated as the Gray’s Reef National Marine Sanctuary. 
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THE HYDROGRAPHIC ENVIRONMENT 


CURRENTS, TIDES, AND WAVES 


The Florida Current, or Gulf Stream, originates in the Florida Straits from waters 
of the Gulf of Mexico. As it flows northward it is joined by the Antilles Cur- 
rent, which moves northward outside the Bahama Islands. The Florida Current 
usually lies offshore and parallel to the edge of the continental shelf as it moves 
along the coast to Cape Hatteras; there it leaves the coast and moves out to sea 
to become the Gulf Stream proper. The position of the Florida Current changes 
seasonally; in the winter it is driven offshore by the dominant northerly wind. 
When this happens, the cold waters of the Virginia Coastal Current may move 
into the northern part of the region, slipping around Cape Hatteras and along the 
North Carolina coast (Gray and Cerame-Vivas 1963; Stefansson et al. 1971). In 
summer the Florida Current moves inshore and brings warm, clear water to the 
continental shelf. This allows more sunlight to reach the bottom, which during 
the winter may have been below the compensation depth for seaweed photo- 
synthesis. Inshore currents south of Cape Hatteras are variable. South-flowing 
geostrophic currents are periodically interrupted by inshore movement of the 
Florida Current, causing northward flow. 

Tidal currents can be very strong, particularly adjacent to and inside the inlets 
through which the sounds empty and fill. Tidal ranges vary from a little more 
than 1 m near Cape Hatteras and Cape Canaveral, where the continental shelf is 
narrow, to over 2 m along the Georgia coast. The average height of waves is 1.7 m 
at Cape Lookout, North Carolina, and 0.8 m at Jacksonville, Florida. 


LIGHT 


Within the sounds, where tidal currents suspend large quantities of sediment 
and phytoplankton abundance can be high, light penetration is limited and sea- 
weeds do not generally grow more than 1—2(—4) m below the low tide line. Water 
clarity can be much greater across the continental shelf, with seaweeds grow- 
ing as deep as 90 m at the edge of the shelf (Schneider 1976). Water clarity can 
change markedly, however, in relatively short periods of time. In fall and winter, 
clarity decreases as storm waves suspend sediment particles and phytoplank- 
ton exhibits increased growth. In spring and summer, intrusions of clear “Gulf 
Stream” water allow increased light penetration, which is correlated with a sea- 
sonal increase in the biomass of seaweeds on the continental shelf (Schneider 
and Searles 1979). The episodic nature of the changes in light availability on the 
continental shelf are shown in the data of Peckol and Searles (1984) for a mid- 
shelf station off Cape Lookout, North Carolina. 


TEMPERATURE 


There are three different temperature transitions of importance within the re- 
gion. From north to south there is the abrupt temperature change off Cape Hat- 
teras, where the warm waters of the Gulf Stream meet Virginia coastal water 
(Gray and Cerame-Vivas 1963). A north-south temperature transition of less 
magnitude occurs at Cape Canaveral (Parr 1933). 

There are also transitions in temperature from offshore to inshore and from 
season to season. In the sounds of North Carolina water temperatures can ex- 
ceed 30°C in summer and drop to 0°C in winter or spring. In summer, bottom 
temperatures offshore are in the mid to upper 20s on the inner and middle shelf 
and down to 10°C at the edge of the shelf at depths where light becomes limiting 
for algal growth. In winter, bottom temperatures on the middle shelf remain in 
the middle teens; temperatures decrease toward the edge of the shelf and toward 
shore (Stefansson and Atkinson 1967). Seasonal temperature changes may there- 
fore exceed 30°C in the sounds but vary only 15°C to 18°C on the inner and mid- 
shelf and 8°C to 9°C at the shelf edge. The central Florida coast also has high 
summer temperatures similar to those in the Carolinas (30°C), but these drop 
only to 14°C in the winter (Mook 1980). 


WATER CHEMISTRY 


Salinity ranges in ocean waters do not vary enough from 36 percent to affect sea- 
weed growth. In the estuaries there is a full range of salinities from near oceanic 
values at the inlets to fresh water near the heads of the estuaries (Hoyt 1920; 
Kapraun and Zechman 1982; Litaker et al. 1987). The abundance of dissolved 
nutrients of importance to seaweed growth can vary drastically, particularly in 
the estuaries where there are large changes in the course of a day (Litaker et al. 
1987; Ramus and Venable 1987). In offshore waters the changes recorded are tied 
more Closely to the seasons, with relatively high nutrient concentrations in win- 
ter contrasted with low summer levels. Ramus and Venable (1987) have dem- 
onstrated marked differences in the ability of local seaweed species to utilize 
short-term, episodic increases in available nutrients. They found that ephemeral 
weedy plants such as Ulva can rapidly take up available nutrients; more per- 
sistent long-lived plants such as Codium are relatively unaffected by pulses of 
nutrients in the environment. 
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BIOGEOGRAPHY AND ECOLOGY 


CHARACTERISTICS AND LIMITS OF THE REGION 


Hoyt (1920) listed a large percentage of species in the Carolinas that were at 
their northern or southern limits of distribution. The Stephensons (1952) studied 
intertidal communities at Marineland, Florida; Charleston, South Carolina; and 
Beaufort, North Carolina. On the basis of the species of plants and animals 
present and the average monthly temperatures at these locations they charac- 
terized the region as warm temperate. They identified four elements within 
the flora: (1) eurythermic tropical species, (2) eurythermic cold-water species, 
(3) eurythermic cosmopolitan species, and (4) mid-Atlantic species with distri- 
butions centered in the region. 

Humm (1969), instead of considering the region a distinct entity, viewed it as 
a long transition zone between a Caribbean-centered tropical flora and a North 
Atlantic—centered cool/cold temperate flora. He said that elements of each flora 
extended different distances into or across the region, but he recognized no 
species with a distribution centered in the region. 

Van den Hoek (1975) agreed with the Stephensons in recognizing the region 
as warm temperate and was more specific and quantitative in describing its rela- 
tionships with other floras. Searles (1984a) discussed the boundaries of the re- 
gion. The northern boundary at Cape Hatteras is relatively distinct: north of the 
cape the flora is characterized by the gradual disappearance from north to south 
of northern species that reach their southern limit of distribution but are not 
replaced by southern species. Humm (1979) listed only 141 species, exclusive 
of the blue-green algae, in the Virginia flora. South of Cape Hatteras there is a 
marked increase in the number of species. Of the 338 taxa reported in the region, 
almost half (49 percent) are warm-water species at their northern limit of dis- 
tribution, and most of these extend all the way to the waters of North Carolina. 
A smaller percentage (13 percent) are northern species that spill south around 
Cape Hatteras, mostly ending their distribution in North Carolina, with a small 
number extending on into South Carolina, Georgia, or northern Florida. 

The southern boundary of the region is less distinct. Searles (1984a) reported 
that the waters just to the south of Cape Canaveral have a distinctly more tropi- 
cal composition, with 42 percent of the species reported there being at their 
northern limit of distribution. In the less diverse flora north of Cape Canaveral 
at Marineland only 9 percent of the species are at their northern limit of distri- 
bution. The pattern of distribution is complicated by the presence of a number 
of temperate-water species in the northeastern Gulf of Mexico that are evident 
in winter (Earle 1969). Taylor (1955) characterized the flora in the northern and 
northeastern part of the gulf as an impoverished Caribbean flora rather than a 
temperate flora. 


INSHORE AND OFFSHORE FLORAS 


The differences between the flora of inshore shallow waters and that of the off- 
shore continental shelf in the Carolinas have been emphasized by Searles and 
Schneider (1980). The offshore flora is dominated by tropical species, 37 percent 
of which are at their northern limit of distribution and only 1 percent at their 
southern limit. The shallow-water flora, on the other hand, is more evenly dis- 
tributed between northern (10 percent) and southern (21 percent) elements. In 
both inshore and offshore floras most species have ranges extending north and 
south beyond the region. 

Approximately one-third of the flora (36 percent) is restricted to shallow 
water, and one-third (38 percent) to deep water, with the remaining 26 percent 
represented in both environments. 

Peckol and Ramus (1985) compared the photosynthetic abilities of different 
populations of Sargassum filipendula, a dominant species in both the shallow 
subtidal zone on jetties and in deep offshore waters, and demonstrated physio- 
logical differences between the populations suggestive of genetic divergence. 
Other species, such as Dasya baillouviana, show morphological and color varia- 
tions between shallow-water and deep-water populations. 


ENDEMIC AND DISJUNCT SPECIES 


Van den Hoek (1975) recognized only five endemic species for the region. 
Searles (1984a) listed thirty-one species that are known only from the region or 
have distributions centered in the region but spill across the southern bound- 
ary at Cape Canaveral. The present twenty-five species restricted to the region 
(table 1, p. 510) constitute 7 percent of the total flora. Table 1 lists twelve other 
species whose ranges also extend farther into Florida or to Bermuda. An addi- 
tional fifteen species with disjunct distributions are listed in table 2 (p. 510); 
these species are restricted in North America to the Cape Hatteras—Cape Canav- 
eral region. 


SEASONALITY 


The observations on the seasonality of seaweeds made by Hoyt (1920) have been 
augmented in North Carolina by Williams (1948a, 1949), Richardson (1978), and 
Kapraun and Zechman (1982) for the intertidal and near-shore subtidal com- 
munities; by Schneider (1976), Peckol (1982), and Peckol and Searles (1983) for 
deep-water communities in the Carolinas; and by Searles (1987) for Georgia’s 
offshore waters. 

Seasonal changes in the shallow-water flora of southern North Carolina were 
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described by Kapraun and Zechman (1982). A winter-spring flora disappears 
in May-June and is replaced by a summer flora that reaches a peak in species 
number in July—August and then slowly declines in the fall. These seasonal 
species are superimposed on a large group of species that are present through- 
out the year. Kapraun and his students have experimentally investigated the re- 
sponses of a variety of plants from shallow water to combinations of light and 
temperature (Kapraun 1977b, 1978a, 1978b, 1979; Amsler 1984b, 1985; Amsler 
and Kapraun 1985), relating the results to the seasonal abundance of the species. 
Richardson (1979, 1981, 1982) demonstrated the ability of species of Dasya, Dic- 
tyota, and Bryopsis to survive as protonemalike or holdfast stages prior to their 
seasonal appearance as macroscopic plants on the jetties in North Carolina. 

There is no distinct winter flora in the offshore waters. There are only a few 
perennial plants which persist through the winter and begin to renew growth in 
the spring. Beginning in the spring and extending through the summer, there is 
a gradual increase in the number of species and the biomass of plants; a peak in 
both parameters occurs in July—August (Schneider 1976, Schneider and Searles 
1979; Searles 1987). In North Carolina this summer flora disappears gradually 
during the fall; at Gray’s Reef in Georgia it disappears precipitously in late 
August or September (Searles 1987). A number of species (e.g., Dasya baillou- 
viana and Grinnellia americana) that are restricted to the winter-spring flora in 
shallow waters are members of the summer flora offshore. 


PHYSIOLOGICAL ECOLOGY 


In addition to the studies listed above related to seasonality, several investiga- 
tors have studied a variety of plants from the shallow-water sounds and from 
offshore waters in attempts to understand the photosynthetic, nutrient uptake, 
and growth characteristics of the species (Coutinho and Zingmark 1987; Duke, 
Lapointe, and Ramus 1986; Peckol 1983; Ramus and Rosenberg 1980; Ramus 
and Venable 1987; Rosenberg and Ramus 1982a, 1982b, 1984). Local species of 
seaweeds have also been used in refutation of Engelmann’s theory of comple- 
mentary chromatic adaptation as an explanation for the distribution of seaweeds 
along the gradients of light quality associated with increasing depth (Ramus 
1983; Ramus and van der Meer 1983). 


BIOLOGICAL INTERACTIONS 


In their studies of the intertidal, Kapraun and Zechman (1982) observed sea- 
sonal changes in the vertical distribution of some species that they attributed 
to competition and narrow tolerance for some seasonally changing physical fac- 
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tors. Hay and Sutherland (1988) suggested that the major factors controlling the 
composition of the algal communities are desiccation during low tide and graz- 
ing by fish during high tide. Although the herbivorous parrotfish and surgeon- 
fish of the tropics are absent or not important in the region, there are omnivo- 
rous fishes (e.g., the sheepshead, Archosargus probatocephalus) that prefer some 
intertidal algae and invertebrates (Ogburn 1984). Hay (1986) noted that genera 
such as Ulva and Enteromorpha, which are palatable to spottail pinfish (Diplo- 
dus holbrooki), tend to occur subtidally in the winter when these fish are rare or 
absent from the jetties. In the warm months, when pinfish are common around 
the jetties, these algae are mostly restricted to the refuge of the intertidal. 

Richardson (1978) studied some aspects of subtidal colonization in the pres- 
ence and absence of herbivores on a jetty in North Carolina where he excluded 
grazers with cages. His studies indicated that in the absence of large grazers (fish 
and sea urchins), hard surfaces were dominated by tube-building polychaete 
worms, bivalve molluscs, and serpulid worms, whereas seaweeds decreased in 
abundance. Peckol and Searles (1983) made similar studies of the seaweeds and 
invertebrates on a rock outcrop offshore on the continental shelf. Their studies 
suggested that the interactions controlling community structure are complex; 
there is competition for space when grazers are excluded, and the composi- 
tion of the community that develops in part reflects the season in which space 
becomes available. In the absence of large grazers, the dominant organisms in 
that community appeared to be barnacles rather than algae; in the presence of 
those grazers, seaweeds were dominant and barnacles were rare. In both studies 
there were no experimental controls for the smaller grazers such as amphipod 
and polychaete crustaceans, which are capable of consuming large quantities of 
larger organisms (Hay et al. 1987, 1988). 

Competition between species of seaweeds results in decreased rates of growth 
in understory plants associated with larger plants such as Sargassum filipendula 
(Hay 1986). Chemical defenses against herbivory have been demonstrated in a 
number of seaweeds, and Hay (1986) presented data from North Carolina sug- 
gesting that the common sea urchin Arbacia punctulata preferentially selected 
or avoided some species of seaweeds on a coastal jetty and specifically demon- 
strated a low preference for the brown alga Dictyota menstrualis (as D. dicho- 
toma; Hay et al. 1987). 
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COLLECTION, PRESERVATION, AND 
MICROSCOPIC EXAMINATION OF 
SEAWEED SPECIMENS 


COLLECTION 


Along the coastline, seaweeds grow on hard surfaces such as seawalls, jetties, 
pilings, and the rare rock outcroppings. A diverse assemblage of seaweeds also 
grows epiphytically on the subtidal and intertidal plants of the estuaries. Species 
of genera such as Vaucheria, Bachelotia, Caloglossa, and Bostrychia grow on 
stable mud or peat deposits in sheltered habitats. Many drift plants are found 
cast up on the beaches and tangled among the stems of the marsh plants, par- 
ticularly after storm activity. 

Most seaweeds can be collected by wading or, in the subtidal of seawalls and 
jetties, by surface diving with mask and swimfins. Because of low water clarity 
near shore, the seaweeds there do not grow below the depths accessible by easy 
surface diving. To ensure that the whole plant is removed, the collector should 
use a putty knife or similar instrument to scrape plants from the points of attach- 
ment. In rare instances of tightly appressed calcareous algae, a chisel and ham- 
mer are necessary. Because hard surface habitats, and therefore seaweeds, are 
limited along this coast, collectors should be especially careful to remove only 
the minimum amount of plant material required for study. 

The two practical methods for obtaining seaweeds in offshore waters are 
SCUBA diving and dredging. Dredging demands a sturdy geological rock dredge 
capable of breaking off pieces of rock or scraping plants and animals from 
smooth rock, thus requiring a large vessel with a winch and steel cable. Because 
some of the plants live in the cracks between rocks and are missed by dredges, 
and because some seaweeds are soft and delicate, SCUBA diving is the preferred 
method of sampling in all but the deepest locations. 

In offshore waters macroscopic seaweeds grow attached to exposed rock along 
the edges of low ledges and on areas of bare rock on the flats behind the ledges, 
or more typically emerge through a light covering of shell and sand. Occasion- 
ally they grow on large pieces of shell. The latter are often found on the lower 
levels in front of the ledges where smaller sand particles appear to have win- 
nowed away, perhaps due to the swirling of the currents as they pass over the 
ledges. Crustose fleshy and coralline red algae may adhere tightly to the rock, 
and a chisel and hammer may be required to break off pieces; they may also be 
found on shells and coral fragments. 

The only special collecting item required when diving is a mesh bag to hold 
the specimens. It is useful to have a large bag for the big specimens and one or 
more small fine-mesh bags into which one can separate the smaller plants. In 
addition to obvious large algae, one should also collect sessile marine inverte- 


brates (bryozoans, hydrozoans, gorgonian corals, molluscs) that have small algae 
growing on them. 


PRESERVATION 


Living specimens can be returned to the lab in coolers at ambient temperatures 
as long as they are not crowded. Specimens can be killed and the tissues fixed 
with a variety of reagents; the specifics depend on the use intended. For rou- 
tine purposes specimens are killed and fixed in formalin-seawater in a ratio of 
1:10. This is a noxious reagent, and when opening collections in the lab you are 
advised to wear gloves and work in a ventilated chemical hood. Specimens in 
formalin-seawater should be stored in the dark, where they will retain most of 
their color for long periods of time. After the initial killing and fixing, the plants 
can be transferred to 1:20 formalin-seawater for storage. 


MICROSCOPY 


Identification of specimens often requires microscopic examination. Small 
plants can be placed on slides under a coverslip and examined directly. Larger 
specimens may require sectioning. Coarse, sturdy plants such as Gracilaria blod- 
gettii can be sectioned freehand with a single-edged razor blade. Small or mem- 
branous plants can be sandwiched between two glass slides and thin pieces cut 
off with a razor blade drawn against the end of the top slide as it is moved to 
expose the plant material. The secret in these hand-sectioning techniques is to 
cut a large number of sections; usually only a few out of two or three dozen are 
thin enough to be useful, but only one or two of these are necessary to see the 
diagnostic characteristics of the species. 

Sections can be cut more accurately with a freezing microtome. The speci- 
mens are oriented and frozen on a mechanical stage in a few drops of water, or 
water and a solute such as gum arabic, and then cut with a microtome knife or 
razor blade as the block of tissue is moved into the path of the blade in small 
increments by the microtome. The sections are transferred to slides using a wet 
watercolor paintbrush. 

Material can be viewed unstained using bright-field optics. The image may 
be enhanced with phase optics, differential interference-contrast (Nomarski) 
optics, or, most commonly, by stains. A frequently used stain is aniline blue (cot- 
ton blue). One of its advantages is that it is water soluble and the specimens do 
not have to be transferred to a nonaqueous medium. The stain is prepared as a 
1 percent solution in water. Pieces of plant may be stained on a slide for a minute 
or more, depending on the bulk of the tissue. Excess stain is then removed using 


16 : COLLECTION, PRESERVATION, AND MICROSCOPIC EXAMINATION 


a pipette and the dye is fixed in the cells with a weak acid solution (1% HCl). 

Slides may be made permanent by mounting them in a 1:1 corn syrup:water 
solution, covering with a coverslip, and then periodically replacing the water 
lost by evaporation with additional corn syrup solution until an equilibrium is 
established. The process is accelerated by placing the slide mounts on a warm- 
ing table. The stock corn syrup solution is dilute enough to allow a growth of 
fungi, so a few drops of phenol per 100 cc of solution are recommended as a fun- 
gicide. After the slides have lost all excess water, the coverslip should be ringed 
with fingernail polish. 


COLLECTION, PRESERVATION AND MICROSCOPIC EXAMINATION : 17 





TAXONOMIC TREATMENT 


LIST OF SPECIES 


The following list of species shows the sequence in which the taxa are presented. 
Natural keys are provided in the text for all taxa, and there is an artificial key to 
the genera at the end of the taxonomy section. 

The accepted name is given for each species, accompanied by the basionym 
if the species is based on an earlier name. These are followed by the species de- 
scriptions. The descriptions are intended to be complete enough to differentiate 
each species from others in the region. Because we have not necessarily observed 
all of the variation that has been described for each species, the descriptions 
of locally collected plants have been augmented with information from the lit- 
erature. Where we know that the local populations differ significantly from the 
species as it has been described, the differences are noted at the end of each 
species treatment together with any problems of classification or historical notes 
of interest. 

Previous records of each species from the region are listed as literature cita- 
tions, first under the accepted name, followed by synonyms and misapplied 
names. Misapplied names are followed by the term “sensu” prior to the refer- 
ences using those names. 

Habitat and seasonal data are provided for each species. The distribution of 
each species is listed beginning with the range from north to south in the western 
Atlantic. If a species occurs in other regions, these are listed sequentially start- 
ing in the northeastern Atlantic and continuing south along the coasts of Europe, 
the Mediterranean, West Africa, southern Africa, the Indian Ocean, Australia, 
the tropical Pacific islands, the western Pacific, and ending with the distribu- 
tion north to south along the western shores of the Americas. For widely dis- 
tributed species the listings are intended to indicate only the general range; we 
do not attempt to indicate distributional limits with any precision. Distributions 
have been determined from many sources, but chief among these are South and 
Tittley (1986), Taylor (1960), Oliviera F. (1977), Lawson and John (1982), Sea- 
grief (1984), Scagel et al. (1986), Abbott and Hollenberg (1976), and Dawson’s 
series of papers on the Marine Algae of Pacific Mexico. 


CHLOROPHYTA 


Ulvophyceae 
Ulotrichales 
Ulotrichaceae 
Gomontia polyrhiza (Lagerheim) Bornet et Flahault 
Monostroma oxyspermum (Kitzing) Doty 
Ulothrix flacca (Dillwyn) Thuret 


Ulvales 

Ulvellaceae 
Entocladia viridis Reinke 
Phaeophila dendroides (P. Crouan et H. Crouan) Batters 
Pringsheimiella scutata (Reinke) Marchewianka 
Ulvella lens P. Crouan et H. Crouan 

Ulvaceae 
Blidingia marginata (J. Agardh) P. Dangeard 
Blidingia minima (Kiitzing) Kylin 
Enteromorpha clathrata (Roth) Greville 
Enteromorpha compressa (Linnaeus) Nees 
Enteromorpha flexuosa subsp. flexuosa J. Agardh 
Enteromorpha flexuosa subsp. paradoxa (C. Agardh) Bliding 
Enteromorpha intestinalis (Linnaeus) Nees 
Enteromorpha linza (Linnaeus) J. Agardh 
Enteromorpha prolifera (O. F. Miller) J. Agardh 
Enteromorpha ramulosa (J. E. Smith) Carmichael 
Enteromorpha torta (Mertens) Reinbold 
Pseudendoclonium submarinum Wille 
Ulva curvata (Kiitzing) De Toni 
Ulva fasciata Delile 
Ulva rigida C. Agardh 
Ulva rotundata Bliding 

Cladophorales 

Cladophoraceae 
Chaetomorpha aerea (Dillwyn) Kiitzing 
Chaetomorpha brachygona Harvey 
Chaetomorpha crassa (C. Agardh) Kiitzing 
Chaetomorpha gracilis Kitzing 
Chaetomorpha linum (O. F. Miller) Kiitzing 
Chaetomorpha minima Collins et Hervey 
Cladophora albida (Nees) Kiitzing 
Cladophora dalmatica Kitzing 
Cladophora hutchinsiae (Dillwyn) Kiitzing 
Cladophora laetevirens (Dillwyn) Kitzing 
Cladophora liniformis Kitzing 
Cladophora montagneana Kiitzing 
Cladophora pellucidoidea van den Hoek 
Cladophora prolifera (Roth) Kiitzing 
Cladophora pseudobainesii van den Hoek et Searles 
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Cladophora ruchingeri (C. Agardh) Kiitzing 
Cladophora sericea (Hudson) Kitzing 
Cladophora vadorum (Areschoug) Kiitzing 
Cladophora vagabunda (Linnaeus) van den Hoek 
Rhizoclonium riparium (Roth) Harvey 
Valoniaceae 
Valonia utricularis (Roth) C. Agardh 
Anadyomenaceae 
Anadyomene saldanhae Joly et Oliveira Filho 
Microdictyon boergesenii Setchell 
Boodleaceae 
Struvea pulcherrima (J. E. Gray) Murray et Boodle 
Chaetosiphonaceae 
Blastophysa rhizopus Reinke 
Caulerpales 
Codiaceae 
Codium carolinianum Searles 
Codium decorticatum (Woodward) Howe 
Codium fragile subsp. tomentosoides (van Goor) Silva 
Codium isthmocladum Vickers 
Codium taylorii Silva 
Udoteaceae 
Avrainvillea longicaulis (Kiitzing) Murray et Boodle 
Boodleopsis pusilla (Collins) Taylor, Joly et Bernatowicz 
Udotea cyathiformis Decaisne 
Udotea flabellum (Ellis et Solander) Lamouroux 
Caulerpaceae 
Caulerpa mexicana Kiitzing 
Caulerpa prolifera (Forsskal) Lamouroux 
Caulerpa racemosa var. laetevirens (Montagne) Weber-van Bosse 
Bryopsidaceae 
Bryopsis pennata Lamouroux 
Bryopsis plumosa (Hudson) C. Agardh 
Derbesia marina (Lyngbye) Solier 
Derbesia turbinata Howe et Hoyt 
Ostreobiaceae 
Ostreobium quekettii Bornet et Flahault 
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CHRYSOPHYTA 


Xanthophyceae 
Vaucheriales 
Vaucheriaceae 

Vaucheria acrandra Ott et Hommersand 
Vaucheria adela Ott et Hommersand 
Vaucheria arcassonensis Dangeard 
Vaucheria coronata Nordstedt 
Vaucheria erythrospora Christensen 
Vaucheria litorea C. Agardh 
Vaucheria longicaulis Hoppaugh 
Vaucheria minuta Blum et Conover 
Vaucheria nasuta Taylor et Bernatowicz 
Vaucheria velutina C. Agardh 


PHAEOPHYTA 


Phaeophyceae 
Ectocarpales 
Ectocarpaceae 
Acinetospora crinita (Harvey) Kornmann 
Bachelotia antillarum (Grunow) Gerloff 
Botrytella micromora Bory 
Ectocarpus elachistaeformis Heydrich 
Ectocarpus fasciculatus Harvey 
Ectocarpus siliculosus (Dillwyn) Lyngbye 
Herponema solitarium (Sauvageau) Hamel 
Hincksia granulosa (J. E. Smith) Silva 
Hincksia irregularis (Kiitzing) Amsler 
Hincksia mitchelliae (Harvey) Silva 
Hincksia onslowensis (Amsler et Kapraun) Silva 
Hincksia ovata (Kjellman) Silva 
Phaeostroma pusillum Howe et Hoyt 
Streblonema invisibile Hoyt 
Streblonema oligosporum Stromfelt 
Ralfsiaceae 
Pseudolithoderma extensum (P. Crouan et H. Crouan) Lund 
Chordariales 
Myrionemataceae 
Hecatonema floridanum (W. R. Taylor) W. R. Taylor 
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Hecatonema foecundum (Stromfelt) Loiseaux 
Hecatonema maculans (Collins) Sauvageau 
Myrionema magnusii (Sauvageau) Loiseaux 
Myrionema strangulans Greville 
Leathesiaceae 
Leathesia difformis (Linnaeus) Areschoug 
Myriactula stellulata (Harvey) Levring 
Chordariaceae 
Cladosiphon occidentalis Kylin 
Spermatochnaceae 
Nemacystus howei (W. R. Taylor) Kylin 
Stilophora rhizodes (Turner) J. Agardh 
Dictyosiphonales 
Striariaceae 
Hummia onusta (Kitzing) Fiore 
Striaria attenuata (C. Agardh) Greville 
Punctariaceae 
Asperococcus fistulosus (Hudson) Hooker 
Punctaria latifolia Greville 
Punctaria tenuissima (C. Agardh) Greville 
Scytosiphonales 
Scytosiphonaceae 
Colpomenia sinuosa (Roth) Derbés et Solier 
Petalonia fascia (O. F. Miller) Kuntze 
Rosenvingea orientalis (J. Agardh) Borgesen 
Scytosiphon lomentaria (Lyngbye) Link 
Scytosiphon lomentaria var. complanatus Rosenvinge 
Sphacelariales 
Choristocarpaceae 
Onslowia endophytica Searles 
Sphacelariaceae 
Sphacelaria rigidula Kiitzing 
Sphacelaria tribuloides Meneghini 
Dictyotales 
Dictyotaceae 
Dictyopteris delicatula Lamouroux 
Dictyopteris hoytii Taylor 
Dictyopteris membranacea (Stackhouse) Batters 
Dictyota cervicornis Kiitzing 
Dictyota ciliolata Kiitzing 
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Dictyota menstrualis (Hoyt) Schnetter, Hérnig et Weber-Peukert 
Dictyota pulchella Hornig et Schnetter 
Lobophora variegata (Lamouroux) Womersley 
Padina gymnospora (Kitzing) Sonder 
Padina profunda Earle 
Spatoglossum schroederi (C. Agardh) Kitzing 
Zonaria tournefortii (Lamouroux) Montagne 
Sporochnales 
Sporochnaceae 
Sporochnus pedunculatus (Hudson) C. Agardh 
Desmarestiales 
Arthrocladiaceae 
Arthrocladia villosa (Hudson) Duby 
Fucales 
Fucaceae 
Ascophyllum nodosum (Linnaeus) Le Jolis 
Fucus vesiculosus Linnaeus 
Sargassaceae 
Sargassum filipendula C. Agardh 
Sargassum filipendula var. montagnei (Bailey) Collins et Hervey 
Sargassum fluitans Borgesen 
Sargassum natans (Linnaeus) Gaillon 


RHODOPHYTA 


Rhodophyceae 
Bangiophycidae 
Porphyridiales 
Porphyridiaceae 
Chroodactylon ornatum (C. Agardh) Basson 
Stylonema alsidii (Zanardini) Drew 
Compsopogonales 
Erythropeltidaceae 
Erythrocladia irregularis Rosenvinge 
Erythrocladia endophloea Howe 
Erythrotrichia carnea (Dillwyn) J. Agardh 
Erythrotrichia vexillaris (Montagne) Hamel 
Porphyropsis coccinea (Areschoug) Rosenvinge 
Sahlingia subintegra (Rosenvinge) Kornmann 
Bangiales 
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Bangiaceae 
Bangia atropurpurea (Roth) C. Agardh 
Porphyra carolinensis Coll et Cox 
Porphyra leucosticta Thuret 
Porphyra rosengurttii Coll et Cox 
Florideophycidae 
Acrochaetiales 
Acrochaetiaceae 
Audouinella affinis (Howe et Hoyt) C. W. Schneider 
Audouinella bispora (Bgrgesen) Garbary 
Audouinella botryocarpa (Harvey) Woelkerling 
Audouinella corymbifera (Thuret) Dixon 
Audouinella dasyae (Collins) Woelkerling 
Audouinella daviesii (Dillwyn) Woelkerling 
Audouinella densa (Drew) Garbary 
Audouinella hallandica (Kylin) Woelkerling 
Audouinella hoytii (Collins) C. W. Schneider 
Audouinella hypneae (Bgrgesen) Lawson et John 
Audouinella infestans (Howe et Hoyt) Dixon 
Audouinella microscopica (Nageli) Woelkerling 
Audouinella ophioglossa C. W. Schneider 
Audouinella saviana (Meneghini) Woelkerling 
Audouinella secundata (Lyngbye) Dixon 
Nemaliales 
Helminthocladiaceae 
Helminthocladia andersonii Searles et Lewis 
Galaxauraceae 
Galaxaura obtusata (Ellis et Solander) Lamouroux 
Scinaia complanata (Collins) Cotton 
Gelidiales 
Gelidiaceae 
Gelidium americanum (W. R. Taylor) Santelices 
Gelidium pusillum (Stackhouse) Le Jolis 
Bonnemaisoniales 
Bonnemaisoniaceae 
Asparagopsis taxiformis (Delile) Trevisan 
Naccariaceae 
Naccaria corymbosa J. Agardh 
Corallinales 
Corallinaceae 
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(Articulated Corallines) 
Amphiroa beauvoisii Lamouroux 
Corallina officinalis Linnaeus 
Haliptilon cubense (Kiitzing) Garbary et Johansen 
Jania adhaerens Lamouroux 
Jania capillacea Harvey 
Jania rubens (Linnaeus) Lamouroux 
(Crustose Corallines) 
Fosliella farinosa (Lamouroux) Howe 
Leptophytum sp. 
Lithophyllum intermedium (Foslie) Foslie 
Lithophyllum subtenellum (Foslie) Foslie 
Lithothamnion occidentale (Foslie) Foslie 
Mesophyllum floridanum (Foslie) Adey 
Neogoniolithon accretum (Foslie et Howe) Setchell et Mason 
Neogoniolithon caribaeum (Foslie) Adey 
Phymatolithon tenuissimum (Foslie) Adey 
Pneophyllum lejolisii (Rosanoff) Chamberlain 
Pneophyllum sp. 
Titanoderma pustulatum (Lamouroux) Nageli 
Gigartinales 
Peyssonneliaceae 
Peyssonnelia atlantica C. W. Schneider et Reading 
Peyssonnelia conchicola Piccone et Grunow 
Peyssonnelia inamoena Pilger 
Peyssonnelia simulans Weber-van Bosse 
Peyssonnelia stoechas Boudouresque et Denizot 
Dumontiaceae 
Dudresnaya crassa Howe 
Dudresnaya georgiana Searles 
Dudresnaya puertoricensis Searles et Ballantine 
Gymnophloeaceae 
Predaea feldmannii Bergesen 
Predaea masonii (Setchell et Gardner) De Toni fil. 
Sebdeniaceae 
Sebdenia flabellata (J. Agardh) Parkinson 
Halymeniaceae 
Cryptonemia luxurians (C. Agardh) J. Agardh 
Grateloupia cunefolia J. Agardh 
Grateloupia filicina (Lamouroux) C. Agardh 
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Grateloupia gibbesii Harvey 

Halymenia bermudensis Collins et Howe 

Halymenia floresia (Clemente y Rubio) C. Agardh 

Halymenia floridana J. Agardh 

Halymenia hancockii W. R. Taylor 

Halymenia trigona (Clemente y Rubio) C. Agardh 
Kallymeniaceae 

Cirrulicarpus carolinensis Hansen 

Kallymenia westii Ganesan 
Plocamiaceae 

Plocamium brasiliense (Greville) Howe et W. R. Taylor 
Sarcodiaceae 

Trematocarpus papenfussii Searles 
Cystocloniaceae 

Craspedocarpus humilis C. W. Schneider 
Solieriaceae 

Agardhiella ramosissima (Harvey) Kylin 

Agardhiella subulata (C. Agardh) Kraft et Wynne 

Eucheuma isiforme var. denudatum Cheney 

Meristiella gelidium (J. Agardh) Cheney et Gabrielson 

Meristotheca floridana Kylin 

Sarcodiotheca divaricata W. R. Taylor 

Solieria filiformis (Kitzing) Gabrielson 
Hypneaceae 

Hypnea cervicornis J. Agardh 

Hypnea musciformis (Wulfen) Lamouroux 

Hypnea valentiae (Turner) Montagne 

Hypnea volubilis Searles 
Phyllophoraceae 

Gymnogongrus griffithsiae (Turner) Martius 

Petroglossum undulatum C. W. Schneider 
Gigartinaceae 

Gigartina acicularis (Wulfen) Lamouroux 
Petrocelidaceae 

Mastocarpus stellatus (Stackhouse) Guiry 

Gracilariales 

Gracilariaceae 

Gracilaria blodgettii Harvey 

Gracilaria curtissiae J. Agardh 

Gracilaria cylindrica Bgrgesen 
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Gracilaria mammillaris (Montagne) Howe 
Gracilaria tikvahiae McLachlan 
Gracilaria verrucosa (Hudson) Papenfuss 
Gracilariopsis lemaneiformis (Bory) Dawson, Acleto et Foldvik 
Rhodymeniales 
Rhodymeniaceae 
Agardhinula browneae (J. Agardh) De Toni 
Botryocladia occidentalis (Bergesen) Kylin 
Botryocladia pyriformis (Bergesen) Kylin 
Botryocladia wynnei Ballantine 
Chrysymenia agardhii Harvey 
Chrysymenia enteromorpha Harvey 
Gloioderma atlanticum Searles 
Gloioderma blomquistii Searles 
Gloioderma rubrisporum Searles 
Halichrysis peltata (W. R. Taylor) P. Huvé et H. Huvé 
Leptofauchea brasiliensis Joly 
Rhodymenia divaricata Dawson 
Rhodymenia pseudopalmata (Lamouroux) Silva 
Champiaceae 
Champia parvula (C. Agardh) Harvey 
Champia parvula var. prostrata L. Williams 
Lomentariaceae 
Lomentaria baileyana (Harvey) Farlow 
Lomentaria orcadensis (Harvey) W. R. Taylor 
Ceramiales 
Ceramiaceae 
Anotrichium tenue (C. Agardh) Nageli 
Antithamnion cruciatum (C. Agardh) Nageli 
Antithamnionella atlantica (Oliveira F.) C. W. Schneider 
Antithamnionella elegans (Berthold) Price et John 
Antithamnionella flagellata (Bgrgesen) Abbott 
Calliclavula trifurcata C. W. Schneider 
Callithamniella silvae Searles 
Callithamniella tingitana (Bornet) Feldmann-Mazoyer 
Callithamnion cordatum Bgrgesen 
Callithamnion pseudobyssoides P. Crouan et H. Crouan 
Centroceras clavulatum (C. Agardh) Montagne 
Ceramium byssoideum Harvey 
Ceramium diaphanum (Lightfoot) Roth 
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Ceramium fastigiatum (Roth) Harvey 

Ceramium fastigiatum f. flaccidum H. Petersen 

Ceramium floridanum J. Agardh 

Ceramium leptozonum Howe 

Ceramium rubrum (Hudson) C. Agardh 

Compsothamnion thuyoides (Smith) Schmitz 

Griffithsia globulifera Kitzing 

Lejolisia exposita C. W. Schneider et Searles 

Nwynea grandispora Searles 

Pleonosporium boergesenii (Joly) R. Norris 

Pleonosporium flexuosum (C. Agardh) De Toni 

Ptilothamnion occidentale Searles 

Rhododictyon bermudense W. R. Taylor 

Spyridia clavata Kitzing 

Spyridia hypnoides (Bory) Papenfuss 
Delesseriaceae 

Acrosorium venulosum (Zanardini) Kylin 

Apoglossum ruscifolium (Turner) J. Agardh 

Branchioglossum minutum C. W. Schneider 

Branchioglossum prostratum C. W. Schneider 

Calloseris halliae J. Agardh 

Caloglossa leprieurii (Montagne) J. Agardh 

Calonitophyllum medium (Hoyt) Aregood 

Grinnellia americana (C. Agardh) Harvey 

Haraldia lenormandii (Derbés et Solier) J. Feldmann 

Hypoglossum hypoglossoides (Stackhouse) Collins et Hervey 

Hypoglossum tenuifolium (Harvey) J. Agardh 

Myriogramme distromatica Boudouresque 

Searlesia subtropica (C. W. Schneider) C. W. Schneider et Eiseman 
Dasyaceae 

Dasya baillouviana (Gmelin) Montagne 

Dasya ocellata (Grateloup) Harvey 

Dasya rigidula (Kiitzing) Ardissone 

Dasya spinuligera Collins et Hervey 

Dasysiphonia concinna C. W. Schneider 

Dasysiphonia doliiformis C. W. Schneider 

Heterosiphonia crispella var. laxa (Bergesen) Wynne 
Rhodomelaceae 

Acanthophora spicifera (Vahl) Bergesen 

Bostrychia radicans (Montagne) Montagne 
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Bryocladia cuspidata (J. Agardh) De Toni 
Bryocladia thyrsigera (J. Agardh) Schmitz 
Bryothamnion seaforthii (Turner) Kiitzing 
Chondria atropurpurea Harvey 

Chondria baileyana (Montagne) Harvey 
Chondria curvilineata Collins et Hervey 
Chondria dasyphylla (Woodward) C. Agardh 
Chondria floridana (Collins) Howe 

Chondria littoralis Harvey 

Chondria polyrhiza Collins et Hervey 
Chondria tenuissima (Goodenough et Woodward) C. Agardh 
Dipterosiphonia reversa C. W. Schneider 
Herposiphonia delicatula Hollenberg 
Herposiphonia tenella (C. Agardh) Nageli 
Laurencia corallopsis (Montagne) Howe 
Laurencia pinnatifida (Gmelin) Lamouroux 
Laurencia poiteaui (Lamouroux) Howe 
Micropeuce mucronata (Harvey) Kylin 
Polysiphonia atlantica Kapraun et J. Norris 
Polysiphonia binneyi Harvey 

Polysiphonia breviarticulata (C. Agardh) Zanardini 
Polysiphonia denudata (Dillwyn) Harvey 
Polysiphonia ferulacea J. Agardh 
Polysiphonia flaccidissima Hollenberg 
Polysiphonia gorgoniae Harvey 

Polysiphonia harveyi Bailey 

Polysiphonia harveyi var. olneyi Harvey 
Polysiphonia havanensis Montagne 
Polysiphonia howei Hollenberg 

Polysiphonia nigrescens (Hudson) Greville 
Polysiphonia pseudovillum Hollenberg 
Polysiphonia scopulorum var. villum (J. Agardh) Hollenberg 
Polysiphonia sphaerocarpa Bgrgesen 
Polysiphonia subtilissima Montagne 
Polysiphonia tepida Hollenberg 

Polysiphonia urceolata (Dillwyn) Greville 
Pterosiphonia pennata (C. Agardh) Falkenberg 
Wrightiella tumanowiczii (Harvey) Schmitz 
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CHLOROPHYTA 


Plants of marine and fresh waters; unicellular, colonial, multicellular, or acellu- 
lar; cells uninucleate or multinucleate; acellular plants include large, macro- 
scopic individuals formed from interwoven filaments; pigmented with chloro- 
phylls a and b, alpha, beta, and gamma carotene, and the xanthophylls lutein, 
violaxanthin, zeaxanthin, antheraxanthin, and neoxanthin; plastids delimited 
by two membranes, thylakoids in stacks of two to five, often with one or more 
pyrenoids; cell walls present except in some unicells and contain some com- 
bination of cellulose, hydroxyproline glycosides, xylan, mannan, or calcium 
carbonate; storage compounds alpha-linked glucose (starch); motile cells com- 
monly with two or four flagella, but uniflagellate and multiflagellate cells also 
characterize particular taxa; flagella naked, or less frequently with organic scales 
or hairs; sexual life histories either haplontic, diplontic, or diplohaplontic, the 
latter isomorphic or heteromorphic; asexual reproduction by fragmentation, 
asexual spores, or parthenogenesis. 

The intertidal is often locally dominated by green algae, particularly mem- 
bers of the Ulotrichales (Enteromorpha, Monostroma, and Ulva), Cladophora- 
les (Chaetomorpha and Cladophora), and Caulerpales (Bryopsis and Codium). In 
subtidal waters the Caulerpales are also conspicuously represented by species 
of Avrainvillea, Caulerpa, Codium, and Udotea. 


ULVOPHYCEAE 


Plants filamentous, parenchymatous, or siphonous; cell division with a per- 
sistent, closed, interzonal centric spindle, cytokinesis centripetal with neither 
phycoplast nor phragmoplast; motile cells scaly or naked, flagellar bases with 
180-degree rotational symmetry and counterclockwise absolute orientation; life 
histories haplontic, diplohaplontic, and diplontic; predominantly marine. 

The ordinal classification is based on O’Kelly and Floyd (1984). 


Key to the orders 


1. Plants acellular, quadriflagellate zoospores absent, cell walls containing man- 


IMATIFOLSXV il alae a seers seal ete ae elem alee we mighie aie Gee Gawd Beate Bryopsidales 
1. Plants cellular, quadriflagellate zoospores present, walls containing mannan 
OVC CMM OS Crp eeyraey ee eis eae pes cu srenene cer tyn chavsyrek a cher ease ere Kan sia eiaNer ty ete whe ce 2 
2. Motile cells with scales, terminal cap of flagellar base simple and overlapping, 
spotangialiexdienoteoaplllateeee eee acetone Ulotrichales 
2. Motile cells lacking scales, terminal cap of flagellar base absent or bilobed, 
Sporangialyexdtapapillate mmrdeaiaie ten secretion ee is serene erent: 3 
3. Cells uninucleate, terminal cap of flagellar base bilobed, sporangial exit 
Papillagwitho mts laos eer ies rete sine ee acura seid tenes averencceusnyr sas dei Ulvales 


ULVOPHYCEAE : 31 


3. Cells coenocytic, terminal cap of flagellar base lacking, sporangial exit papilla 
With: pliig.. .:59 hc ae eee eee ee ee Cladophorales 


ULOTRICHALES 


Plants composed of uniseriate branched or unbranched filaments, or monostro- 
matic blades; branched filaments may form pseudoparenchyma; cells uninucle- 
ate or multinucleate; motile cells scaly; gametes biflagellate, zoospores quadri- 
flagellate; flagellar bases with simple, overlapping terminal caps; life history 
mostly an alternation of a multicellular gametophyte and a unicellular sporo- 
phyte, or more rarely with isomorphic phases. 

A single family is included in the order here. 


Ulotrichaceae 


Key to the genera 


1. Plants with: blades: 2... scm gem cetacean: Cee eee ree ee Monostroma 
1.. Plants without blades’ .s.c5 ens eecmeeqtce cee ere ue Seto eee eee 2 
Za Branched enowingynlshellltor wooden nene te erer cree rtne Gomontia 
2=Unbranchedsnoticrowangnmyshelllonwoodie seen renner Ulothrix 


Gomontia Bornet et Flahault 1888 

Plants growing in shell or wood; cells near surface irregular, those deeper in the 
substratum narrower and of more uniform diameter; asexual reproduction by 
zoospores. 


Gomontia polyrhiza (Lagerheim) Bornet et Flahault 1888, p. 164. 

Codiolum polyrhizum Lagerheim 1885, p. 22. 

Filaments irregularly branched; cells 4-10 um diameter, 2-6 times as long 
(20—50 pm); sporangia 30—40(—150) pm diameter, 150—250 pm long. 

Hoyt 1920; Williams 1948a; Taylor 1957, 1960. 

Found boring in shells, spring and summer. 

Distribution: Canadian Arctic to Virginia, North Carolina, Bermuda, southern 
Florida, Caribbean, USSR to Portugal, Indian Ocean, Japan, Alaska to California. 

Kornmann (1962) found Codiolum-like shell-boring stages similar to Gomon- 
tia polyrhiza in the life history of Monostroma grevillei (Thuret) Wittrock, an 
alga subsequently separated by Gayral (1964) into the genus Ulvopsis. Wilkin- 
son and Burrows (1972) studied Gomontia polyrhiza—like algae in the British 
Isles and concluded that six different taxa, including Eugomontia sacculata 
Kornmann, Entocladia perforans (Huber) Levring, and Coldiolum stages in the 
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Figures 3-5. 
Monostroma oxysper- 
mum. 3. Habit, scale 

1 cm. 4. Surface cells of 
blade, scale 10 pm. 5. 
Cross section of blade, 








scale 10 um. 


life histories of Codiolum polyrhizum Lagerheim and Monostroma grevillei 
(Thuret) Wittrock, were confused under the designation Gomontia polyrhiza. 
Hoyt’s report of this alga from North Carolina indicated plants with filaments 
4—8 um diameter, sporangia 30—40 ym diameter, zoospores of two kinds (10— 
12 4m and 5—6 um diameter, or 5 1m long and 3.5 um diameter), and aplano- 
spores 4 «1m diameter. The status of this alga will be unclear until the local rep- 
resentatives are isolated and studied in culture. 


Monostroma Thuret 1854 


Plants monostromatic blades, developing from a discoid or filamentous germ- 
ling. 


Monostroma oxyspermum (Kiutzing) Doty 1947, p. 12. 

Ulva oxysperma Kiitzing 1843, p. 296. 

Figures 3-5 

Plants light green, flat or ruffled sheets, to 10(—60) cm tall; attached basally 
by rhizoids or free floating; cells irregularly arranged or in groups of two or 
four, in surface view 7—18(—26) pm diameter, rounded angular to round or oval, 
walls thick; blade 20—40(—60) um thick, cells in section rounded rectangular 
with lumens 14—21 um tall; sexual reproduction unknown. 


Chapman 1971. As Ulvaria oxysperma, Kapraun 1984; Richardson 1986, 
1987. 
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On mud in marshes and on shells and seawalls in sounds, winter and spring. 

Distribution: Canadian Arctic to Virginia, North Carolina, South Carolina, 
Georgia, Bermuda, southern Florida, Brazil, USSR to Portugal, Alaska to Califor- 
nia. 

The genus was placed in the Ulotrichales on the basis of flagellar ultrastruc- 
tural characteristics (O’Kelly and Floyd 1984), but the generic placement of oxy- 
spermum remains uncertain. This species reproduces only asexually and, based 
on studies of populations in different parts of the world, there is disagreement 
about the method of spore release (Gayral 1965; Tatewaki 1969; Golden and 
Garbary 1984) which makes the generic placement in Monostroma rather than 
Ulvaria arbitrary. 


Ulothrix Kiitzing 1833 

Plants filamentous, unbranched, usually attached by elongate basal cells; cells 
cylindrical, length equal to width or shorter, uninucleate; plastids single parietal 
bands completely or incompletely circling the cells, with one to several pyre- 
noids. 


Ulothrix flacca (Dillwyn) Thuret in Le Jolis 1863, p. 56. 

Conferva flacca Dillwyn 1809, p. 53, pl. 49. 

Figure 6 

Filaments 10—25 pm diameter, 0.25—0.75 diameters long, plastids incomplete 
bands covering entire length of inner walls with one to three pyrenoids; sporan- 
gial cells swollen to 50—60(—80) um. 

Blomquist and Humm 1946; Williams 1948b; Chapman 1971; Kapraun and 
Zechman 1982; Kapraun 1984. 

Epiphytic and on intertidal rocks in winter and spring, rare in summer. 

Distribution: Canadian Arctic to Virginia, North Carolina, South Carolina, 
Georgia, USSR to Portugal, Azores, Japan. 

Although some species assigned to Ulothrix have symmetrical, chlorophy- 
cean flagellar bases and phycoplast-type cell division and are more appropri- 
ately placed in the Chlorophyceae, Sluiman et al. (1983) indicated that Ulothrix 
flacca is probably a member of the Ulvophyceae and should be retained in the 





Figure 6. Ulothrix 
a eS 
flacca, portion of fila- ABS c 


ment, scale 5 pm. 
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genus Ulothrix. Perrot (1972) studied “Ulothrix flacca” in France and demon- 
strated that collections from Roscoff consisted of two species, one with isoga- 
metes and isomorphic phases, the other with anisogametes and heteromorphic 
phases. 

Local specimens have a single pyrenoid in each plastid. 


ULVALES 


Plants with branched, uniseriate filaments, sometimes united in pseudoparen- 
chymatous discs, or plants forming single- or two-layered blades or tubes; cells 
typically uninucleate; bases of all flagella with a bilobed terminal cap and proxi- 
mal sheath consisting of two equal subunits; exit pore of gametangia and sporan- 
gia papillate, producing a more or less rounded pore after motile cell release; life 
history diplohaplontic with isomorphic phases. 


Key to the families 


1. Plants filamentous and in some cases pseudoparenchymatous; rhizoplasts 


lackingsinmnotilecelllsiey-ey sacri. creon aery eee Saute mae Ulvellaceae 
1. Plants parenchymatous or pseudoparenchymatous; rhizoplasts present in mo- 

UL ENC OlIS rae rrr ice ee er a eet ieee oe UA Cen ett Oca Ulvaceae 
Ulvellaceae 


Plants filamentous, uniseriate, branched, heterotrichous or creeping, plant or 
base of plant sometimes discoid and erect filaments pseudoparenchymatous; 
colorless hairs (setae) sometimes present; motile cells without rhizoplasts. 

Generic concepts in this group are not clear (Nielsen 1972; South 1974; Yarish 
1975). The disposition of Phaeophila was not indicated by O’Kelly and Floyd 
(1984), but it is included here with the genera with which it is traditionally 
placed. 


Key to the genera 


Mey FaitsSecli SC OL Mp mercer rerctere pve exer aero aot aae mea ee ois Aceon eRe 2 
lee lamtsmotaiscolcl ewe aeay en ieieas tise nec cuca RRC nationals Saeco nounetal 3 
2:Gells of disc; withraseptatelsetae.. .. a... de cece see canes sae’ Pringsheimiella 
Za Gellsvofidisemthoutaseptatesetaeme eins ce cen er: Ulvella 
3. Pyrenoids one, or rarely more than one per cell, cleavage of sporangia sequen- 

tile Papers teceees hate tone reer any  aiervs cies tkoree a a nanan eak aacvoiate Mewes aes Entocladia 


3. Pyrenoids more than one per cell, cleavage of sporangia simultaneous...... 
ee ee ee er emma cole tae ashen mah ging Gy atereaen eee asus.» apes recs Phaeophila 
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Entocladia Reinke 1879 

Plants epiphytic or endophytic, creeping on surface or penetrating outer walls of 
host; filamentous, irregularly branched, with or without free erect filaments, but 
sometimes becoming pseudoparenchymatous in center of radiating filaments; 
plastids single, parietal, with one or more pyrenoids; cells uninucleate, with or 
without aseptate setae; zoospores quadriflagellate, division of sporangium se- 
quential, spore release explosive; gametes biflagellate, isogamous. 


Entocladia viridis Reinke 1879, p. 476. 

Figures 7 and 8 

Filaments much branched, without central pseudoparenchymatous region; 
cells 3.5—7(—10) um diameter, 1—4(—6) diameters long, cylindrical, swollen, or ir- 










Figures 7, 8. 

Entocladia viridis. 7. Epi- 
phytic filaments, scale 

10 pm. 8. Crust growing 
on glass, scale 15 ym. 
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Figure 9. Phaeophila 
dendroides, growing in 





shell, scale 25 pm. 


regular; plastids with usually one, though sometimes up to four, pyrenoids; with 
or without septate setae. 

Williams 1948a, 1951; Taylor 1960. As Endoderma viride, Hoyt 1920; Humm 
1952. 

Growing in the cell walls of Cladophora, Calonitophyllum, Hypoglossum, and 
Rhodymenia, summer. 

Distribution: Canadian Arctic to Virginia, North Carolina, northeastern 
Florida, Caribbean, Brazil, Norway to Portugal; elsewhere, widespread in tem- 
perate and tropical seas. 

O'Kelly and Yarish (1980) used the differences in sporangial ontogeny given 
here in the generic descriptions to distinguish Entocladia from Phaeophila. 
They also (1981) distinguished Entocladia from Acrochaete as circumscribed by 
Nielsen (1979) by the absence of the erect filaments that characterize the latter 
genus. 


Phaeophila Hauck 1876 

Plants epi-endophytic or boring in carbonate shell; cells of branched, uniseriate 
filaments bearing one to three, long, aseptate hairs; hair cytoplasm not sepa- 
rated from cell by wall, hair bases not swollen; plastids lobed, parietal, with sev- 
eral pyrenoids; zoospores quadriflagellate, sporangial mother cells multinucle- 
ate, cleavage simultaneous. 


Phaeophila dendroides (P. Crouan et H. Crouan) Batters 1902, p. 13. 

Ochlochaete dendroides P. Crouan et H. Crouan 1852, no. 346. 

Figure 9 

Plants frequently and widely branched; cells 9-40 ttm diameter; 15—50(— 
80) pm long, generally cylindrical, partly of irregular diameters; setae occasional 
to frequent, one to three per cell, their bases often spirally twisted; zoosporan- 
gia intercalary or terminal on short branches, often swollen, 16—40 um diameter, 
30—85 pm long. 

Aziz and Humm 1962. 

On Dictyota menstrualis, summer. 

Distribution: Newfoundland to Virginia, North Carolina, Bermuda, southern 
Florida, Caribbean, Brazil, Norway to Portugal; elsewhere, widespread in tem- 
perate and tropical seas. 
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Pringsheimiella v. Hdhnel 1920 

Plants discoid, single layered, the filaments laterally closely united, cells in cen- 
ter of disc somewhat taller than those toward margins, which are radially elon- 
gate; growth marginal; young cells sometimes bear colorless hairs; plastids pari- 
etal, platelike, with single pyrenoids; zoospores and gametes quadriflagellate. 


Pringsheimiella scutata (Reinke) Hohnel ex Marchewianka 1924, p. 42. 

Pringsheimia scutata Reinke 1889, p. 33, pl. 25. 

Plants discoid, 0.1—-0.2 mm diameter, cells variable in size and shape, mar- 
ginal cells horizontally elongate, laterally branched; central cells vertically elon- 
gate, to 12 4m diameter; zoosporangia oval to subpyriform, 15—22 tm diameter, 
28—38 pm high, zoospores 15 tum diameter, gametes 4 1m diameter. 

Aziz and Humm 1962. 

On Sargassum filipendula and Cladophora spp., June and October. 

Distribution: Canadian Arctic to Connecticut, North Carolina, Bermuda, Carib- 
bean, Brazil, Norway to Spain, southern Africa, Japan, Washington. 


Ulvella H. Crouan et P. Crouan 1859 

Plants epiphytic, endophytic, or on rock; discoid, disc cells compressed and disc 
more than one cell thick in center, more clearly filamentous toward margins, 
and some marginal cells showing precocious branching (Y-shaped cells); with- 
out hairs or setae; cells uni- to multinucleate; plastids parietal, with or without 
pyrenoids; reproduction by biflagellate zoospores; zoosporangia formed by cen- 
tral cells of disc; sexual reproduction unclear. 


Ulvella lens H. Crouan et P. Crouan 1859, p. 288, pl. 22, figs 25-28. 

Figure 10 

Discs 1-5 mm diameter, margins single layered, centers two to three layered; 
central cells 5—10(—20) um diameter, irregularly polygonal, marginal cells elon- 
gate, 3-4(-15) um diameter by 15-30 um long, some peripheral cells forked; 
multinucleate; central cells forming four, eight, or sixteen zoospores. 

Hoyt 1920; Williams 1948a, 1949, 1951; Humm 1952; Taylor 1960; Amsler and 
Searles 1981. 

On shells, hydroids, and Codium and other algae, summer. 

Distribution: Canadian Arctic, Massachusetts, North Carolina, South Carolina, 
northeastern Florida, southern Florida, Caribbean, Norway to Spain, Azores. 

Kapraun (1984) pointed out that Pseudulvella Wille differs from Ulvella in 
having quadriflagellate zoospores. Since the zoospores of the local plants have 
not been observed, the generic identity of the local plants is not certain. 
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Figure 10. Ulvella lens, scale 10 pm. 


Ulvaceae 


Plants pseudoparenchymatous discs, single or two layered blades, or tubular; 
motile cells with rhizoplasts. 


Key to the genera 


1. Plants filamentous, pseudoparenchymatous, sometimes discoid, but not erect 


On YF 


Orato ull insert 0h exten yack at aca ot Oe Oo Pseudendoclonium 


. Plants not pseudoparenchymatous; erect and tubular or membranous .... 2 
. Plants tubular or if partly membranous the base of the blade tubular 
Slanisimembranossihnous houteaeee eee eeeeee eee erent eee Ulva 
. Plastids stellate, erect plant originating from a disc without rhizoids 


SUT SPER eer cee ot ei Fasc el ese cts Re ro ch sees Reap Ree eae heed ierees feta Blidingia 


. Plastids not stellate, erect plant attached by rhizoids........ Enteromorpha 


Blidingia Kylin 1947 

First cell of germling receiving all of zoospore cytoplasm; germling closely 
branched, discoid, becoming two layered; mature plant erect, tubular, Entero- 
morpha-like; plastids one per cell, stellate, parietal, with one pyrenoid; asexual 
reproduction by quadriflagellate zoospores; sexual reproduction unknown. 
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Figures 1-13. Blidingia marginata. 11. Young, slender, tubular filaments, and older, ir- 


regular, collapsed filaments, scale 25 pm. 12, 13. Surface cells of young filaments, scale 
10 pm. 


Key to the species 


1. Plants simple, or with little proliferous branching, cells in longitudinal series, 


especially along blade margins, blades 12-100 pm thick....... B. marginata 
1. Plant branched or unbranched, cells not in linear series, wall of tubular 
RVC] OES G=NO) ion tWoviel OW WOME ooncvocns00eg000c0nnde0nbes: B. minima 


Blidingia marginata (J. Agardh) P. Dangeard 1958, p. 347. 

Enteromorpha marginata J. Agardh 1842, p. 16. 

Figures 11-13 

Plants simple or rarely with a few marginal proliferations, cylindrical when 
young, becoming flattened with age, 2-5 cm high; to 15—20 cells, 100-200 ym 
wide; 12—100 um thick; cells to 10 pm long, sometimes in longitudinal series, 
particularly in young branches; attached by basal discs; blades narrow toward 
bases and tips, otherwise of constant diameter, sometimes slightly inflated; long, 
narrow threads forming tangled masses. 

Chapman 1971; Kapraun 1984; Richardson 1987. 

In salt marshes, winter—spring. 

Distribution: Canadian Arctic to Virginia, North Carolina, Georgia, Bermuda, 
*Caribbean, Norway to Portugal, Australia, British Columbia to California. 

Parke and Burrows (1976) suggested that Blidingia minima and B. marginata 
may be conspecific. 


Blidingia minima (Nageli ex Kiitzing) Kylin 1947, p. 8. 
Enteromorpha minima Nageli ex Kitzing 1849 p. 482. 
Figure 14 
Plants deep green or yellowish, simple or branched, 1—24 cm tall, bases of 
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Figure 14. Blidingia 
minima, scale 2 mm. 





fronds slender, one or more attached to basal discs; blades expanded above 
bases, linear, sometimes torulose and more or less tubular, 1—2(—5) mm broad; 
cells angular, (3—)5—7(—10) um diameter, in no apparent order, almost cuboidal 
in section; walls thin; stellate plastids covering the exposed face of the cells. 

Stephenson and Stephenson 1952; Kapraun 1984; Richardson 1987. As En- 
teromorpha minima, Williams 1948a; Taylor 1960. 

On intertidal jetties and seawalls in sounds and on outer coast, winter—spring. 

Distribution: Canadian Arctic to Virginia, North Carolina, South Carolina, 
Georgia, Bermuda, Iceland, British Isles to Portugal, southern Africa, Australia, 
Japan, Alaska to Pacific Mexico, Chile. 


Enteromorpha Link 1820, nom. cons. 

Plants in part hollow and tubular, walls of tubes one cell thick, lower part 
of plant always hollow, upper parts tubular or becoming filamentous in many 
species, flattened and bladelike in others; simple or branched, attached by non- 
septate rhizoidal outgrowth of cells, sometimes free floating; cells uninucleate, 
plastids parietal, platelike, cup shaped, or tubular, with one or more pyrenoids; 
asexual reproduction by quadriflagellate zoospores or fragmentation; sexual 
reproduction by isogamous or anisogamous, biflagellate gametes. 


Key to the species and subspecies 


1. Plants filiform, unbranched, consisting of four to ten cell rows, 30—60 pm in 


diameter; central cavity 10—15 ym diameter..................... E. torta 
1. Plants filiform or not, branched or unbranched; central cavity greater than 
Le [uraapcliiannye Cotman ee er rie oi ince Nov snees usar atorcnyateleuctsi sn so) aascciee enous ekers 2 
Zapyrenoidsioneltoitwonnimayority oficells! 2seeessescss-seeesaassee sss. 3 
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oo © & 


10. 


10. 


42: 


. Pyrenoids two to nine in majority of cells .......................+-+-- 8 
. Cells in middle and apical regions of main axis and broad branches un- 


ordered or arranged in well-ordered groups or rows among unordered 
groups; Chloroplasts mostly tilted toward the apically oriented anticlinal cell 
wall and hence covering only the apical part of the outer cell wall....... 4 


. Cells in middle and apical regions of main axis and broad branches arranged 


in longitudinal and often transverse rows, or in large well-ordered groups; 


chloroplasts mostly covering the outer cell wall ....................0-- 6 
. Plants branched, cells in middle and apical regions in well-ordered groups 
AVS TVOVO\SS TWUDCONG KENNEL! (AKOVWUYOS oc gognocc0nnan0000K0K000 E. compressa (in part) 


. Plants unbranched when full grown, or with few microscopic branches near 


the base; cells unordered or in well-ordered groups or rows among un- 
ordered sroups': 24c..cweaeees Se cee ue een ene ee 5 


. Axes to 0.5 cm broad; cells in middle and apical regions in well-ordered 


groups or undulating cell rows among unordered groups ................ 
beaver ven dna neo hTGS oe PRS ec et clea Toor cy RE eae eae ee E. compressa (in part) 


. Axes to 4(—10) cm broad; cells in middle and apical regions unordered; small 


well-ordered groups or undulating cell rows may occur ..... E. intestinalis 


. Plants unbranched, or seldom with one or two broad branches on the upper 


basal part of the main frond; more than 0.5 cm broad ............ E. linza 


. Plants with many branches, or if unbranched the axis at most 0.5 cm broad 


. Unbranched or with few branches similar to main axis; cells in the upper 


basal region may be rounded and conspicuously narrower and longer; pyre- 
noids one to two per cell in middle region, up to five in basal region...... 
«Wee Goon gh RE RID Tater Ee cee eee E. flexuosa subsp. flexuosa 


. Branched with a mixture of micro- and macroscopic branches; cells in the 


upper basal region irregularly polygonal with four to six rounded corners, 
or rounded; conspicuously narrower and longer-celled cell rows absent in 


basal region; pyrenoids one per cell throughout, rarely two .... E. prolifera 
. Pyrenoid's fiveiorless pericelll i.e ea eaeeere eee ee O e eeeeeeee 9 
» Pyrenoids;moreithanbive percell ip tomtentee ee eee nena een 10 
. Microscopic branches uniseriate at tip ....... E. flexuosa subsp. paradoxa 
. Microscopic branches with broad base and multiseriate except for single ter- 
minal Cello ee ciccy see Eee ORO OCR eee E. ramulosa (in part) 
Short branches spinelike, with broad bases and mostly multiseriate except 
fomterminalicelll.. Bate eee eee ee E. ramulosa (in part) 
Short branches filiform, uniseriate tip generally more than five cells long 


bu ala faunas lGoghceort open alle Reap gS do eM GD ESL ARTE ME ORE ee E. clathrata 
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Enteromorpha clathrata (Roth) Greville 1830, p. 181. 

Conferva clathrata Roth 1806, p. 175. 

Plants strap shaped to filiform, attached or free floating, to 40 cm long, 0.5— 
5(-10) mm wide; branches to several orders distributed along main axes, or con- 
centrated toward bases of axes, or main axes not distinguishable from branches; 
apices of axes obtuse; young branches with uniseriate tips of five cells or 
more; cells in middle and apical regions rectangular, quadrangular, or irregu- 
larly polygonal, with mainly equal divisions, to 10 um wide, 30 um long; ar- 
ranged in longitudinal rows, especially in narrower branches; cells in the lower 
basal region large, 35—45(—50) tm in largest dimension, irregularly polygonal to 
rounded; in upper basal regions sometimes becoming rectangular and forming 
undulating cell rows; plastids covering at most only part of the outer cell wall 
or tilted toward any anticlinal wall; pyrenoids two to six in middle and apical 
cells, up to twelve in basal cells. 

Stephenson and Stephenson 1952; Aziz and Humm 1962; Alexander 1970; 
Brauner 1975; Wiseman 1978; Kapraun 1984; Richardson 1986, 1987. 

Intertidal on jetties and seawalls and subtidal on Zostera marina, present in 
all seasons, abundant winter—spring. 

Distribution: Canadian Arctic to Virginia, North Carolina, Georgia, Brazil, Ice- 
land to Portugal; elsewhere, widespread in temperate and tropical seas. 

Kapraun (1984) noted the plastids are netlike and have two to four pyrenoids 
in North Carolina plants. 


Enteromorpha compressa (Linnaeus) Nees 1820, index [2]. 

Ulva compressa Linnaeus 1753, p. 1163. 

Figures 15 and 16 

Plants mostly branched, sometimes simple, to 35 cm tall; branches concen- 
trated in the lower parts of the primary axis; large branches and main axes com- 
pressed or loosely adnate with hollow margins, main axes to 0.5(—1) cm broad, 
widening toward the top, attenuated at the apices; branches to 0.3 cm broad and 
often as long or longer than primary axes; cells in middle and apical regions ir- 
regularly polygonal to rectangular with four to six rounded to angular corners, to 
15 ttm wide, 18 tim long, rectangular cells forming islands of well-ordered longi- 
tudinal or transverse rows, cell divisions mostly unequal; cells in basal regions 
rounded polygonal to round, unordered; rhizoidal cells darkly pigmented and 
larger than vegetative cells; plastids parietal, often strongly tilted toward apical 
regions; pyrenoids one per cell, rarely two. 

Bailey 1848; Harvey 1858; Curtis 1867; Melvill 1875; Alexander 1970; Kapraun 
1980, 1984; Richardson 1986, 1987. 


ULVALES : 43 


Subtidal and intertidal on jetties, summer—winter. 
Distribution: Canadian Arctic to Virginia, North Carolina, South Carolina, 


Georgia, Bermuda, southern Florida to Uruguay, USSR to Portugal; elsewhere, 
widespread in temperate and tropical seas. 


Enteromorpha flexuosa (Wulfen) J. Agardh 1883, p. 126. 
Conferva flexuosa Wulfen 1803, p. 11. 


E. flexuosa subsp. flexuosa J. Agardh 1883, p. 126. 
Figures 17 and 18 


Plants to 25 cm tall, slender, filiform to strap shaped, hollow or the two layers 


Figures 15, 16. Enteromorpha compressa. 15. Small 
plant, scale 1 mm. 16. Surface cells of large axis, scale 
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compressed in broad parts and adnate with hollow margins; plants not prolifer- 
ous, sparsely branched or commonly simple; cells in middle and apical regions 
rectangular, quadrangular, or irregularly polygonal with or without rounded cor- 
ners; cell divisions equal, forming longitudinal and short transverse rows un- 
less cell order broken by oblique divisions; cells in upper basal region more 
rounded; cells in lower basal region also rounded, often elongate, and vegetative 
cells there rare or absent; plastids forming a hollow cylinder; pyrenoids one to 
two in middle and upper cells, to five in basal cells. 

Hoyt 1920; Williams 1948a; Humm 1952; Taylor 1960; Alexander 1970; Chap- 
man 1971; Schneider 1976; Kapraun 1984. As E. lingulata, Blomquist and Humm 
1946; Williams 1948a, 1949; Taylor 1960; Earle and Humm 1964; Chapman 1971, 
Richardson 1987. 

On jetties, in sounds and estuaries, winter-summer, and from 38 to 45 m in 
Onslow Bay, June. 

Distribution: Quebec to Virginia, North Carolina, Georgia, northeastern 
Florida, Bermuda, southern Florida, Gulf of Mexico, Caribbean to Uruguay, Nor- 
way to Portugal; elsewhere, widespread in temperate and tropical seas. 


E. flexuosa subsp. paradoxa (C. Agardh) Bliding 1963, p. 79, figs 42—45. 

Conferva paradoxa C. Agardh 1817, p. XXII. 

Figure 19 

Plants to 8 cm long, slender, profusely branched, branchlets uniseriate; cells 
rectangular to polygonal, to 25 ym wide and 25—50 um long, in longitudinal and 
transverse rows throughout; plastids dentate discs with up to five pyrenoids. 

Kapraun 1984. As E. erecta, Williams 1948a, 1949; Taylor 1960. As E. plumosa, 
Blomquist and Humm 1946; Williams 1948a, 1949; Humm 1952. 

On exposed jetties and in sounds, in intertidal, year-round. 

Distribution: Canadian Arctic to Virginia, North Carolina, northeastern 
Florida, Norway to Portugal, Central Pacific islands. 

Kapraun (1984) reported local plants with cells 10 um wide, 25 um long, with 
plastids forming hollow cylinders with three to five pyrenoids. 


Enteromorpha intestinalis (Linnaeus) Nees 1820, index [2]. 

Ulva intestinalis Linnaeus 1753, p. 1163. 

Figure 20 

Plants simple, rarely with proliferations from the stipes, 30(—100) cm long, 
tubular and inflated, or compressed with the two layers weakly adnate and with 
hollow margins, to 4(—10) cm broad; cells in middle and apical regions irregu- 
larly polygonal with four to six rounded to angular corners, (7—)9—15 1m diame- 
ter, divisions mostly unequal, not in linear rows except in narrow branches, but 
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sometimes in short, curved rows; cells in basal region larger, to 18(—22) jm long, 
round to polygonal, not in linear rows; plastids parietal, usually strongly tilted 
toward apical sides of cells; one, rarely two, pyrenoids per cell. 

Harvey 1858; Curtis 1867; Hoyt 1920; Williams 1948a, 1949; Stephenson and 
Stephenson 1952; Taylor 1957, 1960; Earle and Humm 1964; Alexander 1970; 
Brauner 1975; Schneider 1976; Kapraun 1984; Richardson 1986, 1987. 

Intertidal on jetties and seawalls, drifting in sounds and estuaries, year-round, 
but primarily in spring; offshore from 28 to 50 m in Onslow Bay and Raleigh Bay, 
June—July. 

Distribution: Canadian Arctic to Virginia, North Carolina, USSR to Portugal, 
Azores; elsewhere, widespread in temperate and tropical seas. 










Figure 17. Enteromorpha flexuosa subsp. flexu- 
osa. Habit, scale 0.5 cm. 

Figure 18. Enteromorpha flexuosa subsp. para- 
doxa. Surface cells of small branch showing 
pyrenoids in plastids, scale 10 jm. 
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Figure 19. Enteromorpha flexuosa subsp. paradoxa, scale 2 mm. 
Figure 20. Enteromorpha intestinalis, scale 1 cm. 


Enteromorpha linza (Linnaeus) J. Agardh 1883, p. 134. 

Ulva linza Linnaeus 1753, p. 1633. 

Figure 21 

Plants unbranched, or rarely with one or two broad branches from upper 
basal region; blades strap shaped, oblong, oblanceolate, or irregular; flat, the two 
layers separate only along the lower margins in the stipitate base; 50(—175) cm 
long, 10(—45) cm broad, (25—)35—60(—80) um thick, the margins undulating to 
ruffled; cells in middle and apical regions quadrangular to rectangular, but often 
irregularly polygonal with mostly equal divisions, 10—16(—25) um diameter; re- 
gions of ordered cells in longitudinal and transverse cell rows interspersed with 
regions with less order; cells in lower basal regions with rounded rhizoidal cells 
interspersed with vegetative cells in undulating cell rows; cells in upper basal re- 
gion quadrangular to elongate, or irregularly polygonal with four to six rounded 
corners, or elliptical to round, cells unordered or in undulating cell rows; plas- 
tids covering outer cell walls or tilted toward any anticlinal wall; pyrenoids one 
to two per cell. 

Hoyt 1920; Williams 1948a, 1949; Stephenson and Stephenson 1952; Taylor 
1960; Earle and Humm 1964; Alexander 1970; Chapman 1971; Kapraun 1984; 
Richardson 1987. 
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Figure 21. Enteromorpha linza, scale 2 cm. 
Figures 22-24. Enteromorpha prolifera. 22. Habit, scale 1 mm. 23. Surface cells of young 
slender branch, scale 10 pm. 24. Surface cells of older branch, scale 10 pm. 


On jetties and seawalls in the midtidal, most common winter-—spring, rare in 
summer. 

Distribution: Canadian Arctic to Virginia, North Carolina, South Carolina, 
Georgia, USSR to Portugal; elsewhere, widespread in temperate and tropical 
seas. 


Enteromorpha prolifera (O. F. Miller) J. Agardh 1883, p. 129, pl. 4, figs 103-104. 
Ulva prolifera O. F. Miller 1778, p. 7, pl. 763, fig. 1. 
Figures 22—24 
Plants with distinct primary axes, often intensely proliferous, to 60 cm tall 
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or larger, 1.5 cm wide, in brackish water becoming threadlike; small to middle- 
sized cells arranged in longitudinal and sometimes in transverse series in nar- 
row parts of plants, 9-18(—27) um in longest dimension; cells of macroscopic 
branches in surface view rectangular, often square; young branches in part multi- 
seriate; pyrenoids one per cell, rarely two. 

Hoyt 1920; Stephenson and Stephenson 1952; Alexander 1970; Brauner 1975; 
Kapraun 1984; Richardson 1986, 1987. 

In sheltered and exposed intertidal and shallow subtidal locations, year- 
round, abundant in spring. 

Distribution: Labrador to Virginia, North Carolina, South Carolina, Georgia, 
USSR to Portugal; elsewhere, widely distributed in temperate and tropical seas. 

Hoyt (1920) described plants several meters long and 2 cm in diameter. Alex- 
ander (1970) reported plants 10-20 cm long with fronds 1-5 mm wide and 
branches either concentrated at the base of the plant or continuous along the 
primary axis. Alexander also reported a few plants corresponding to subspecies 
radiata J. Ag., which is recognized by some as a separate species. The subspe- 
cies is based on characteristics which are either not significantly different from 
the species or are not consistently present (e.g., rhizoidlike cells at the bases of 
slender branches, or trabeculate ingrowths from the inner cell walls into the cen- 
tral cavity). The large cells of some specimens (to 27 1m diameter) correspond 
to the cell size of the subspecies gullmariensis Bliding. 


Enteromorpha ramulosa (J. E. Smith) Carmichael in Hooker 1833, p. 315. 

Ulva ramulosa J. E. Smith 1810, pl. 2137. 

Plant richly branched, epiphytic or in mats on stones; branches produce alter- 
nating long and short, spinelike branchlets, the latter with broad bases and nor- 
mally one very small tip cell; cells in older parts of plants polygonal or rounded, 
nearly unordered, 30 j1m wide, 40 pm long; in younger parts of plants square to 
rectangular, in fairly distinct longitudinal series, 15 1m wide, 20 um long, some 
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forms with smaller, unordered cells; plastids against outer or anticlinal walls; 
pyrenoids two to ten. 

Kapraun 1984; Richardson 1986, 1987. 

Coastal jetties, winter—spring. 

Distribution: Labrador, North Carolina, Georgia, USSR to Portugal, Azores, 
Mediterranean, Central Pacific islands. 

Kapraun (1984) reported plants from North Carolina with cells 10 by 25 pm 
and disc-shaped plastids that did not cover the entire face of the cell and had two 
to three pyrenoids. Scagel (1966) placed this species in synonymy with Entero- 
morpha crinata (Roth) J. Agardh, but his plants had smaller cells and usually a 
single pyrenoid per cell. 


Enteromorpha torta (Mertens) Reinbold 1893b, p. 201. 

Conferva torta Mertens in Jiirgens 1822, Dec. 13. 

Filaments cylindrical, hollow, 25-50 pm diameter, without branches; cells in 
three to twelve very distinct longitudinal rows, sometimes obliquely spiraled 
around the long axis of the frond; central cavity 10-15 pm diameter; square cells 
12-14 um on a side, rectangular cells 13(—28) by 11(—16) um, the longer dimen- 
sion usually longitudinal; plastids parietal, completely covering outer walls in 
young regions, sometimes tilted toward anticlinal wall in older cells; pyrenoids 
one, rarely two or three. 

Kapraun 1984. 

Rare, in southern North Carolina salt marshes, winter. 

Distribution: Quebec, Maine, New Hampshire, Virginia, North Carolina, USSR 
to Portugal, Alaska to California. 

Plants reported by Kapraun (1984) had cells to 8 by 14 pm. 


Questionable Record 


Enteromorpha lingulata J. Agardh 1883, p. 143. 
Chapman's (1971) Georgia specimens have not been located. 


Pseudendoclonium Wille 1901 

Plants crustose; irregularly branched prostrate filaments forming short, erect 
filaments, pseudoparenchymatous cells, and short, single-celled or rarely multi- 
cellular rhizoids; plastids single in each cell, parietal and with a single pyrenoid; 
colorless hairs or setae lacking; asexual reproduction by akinetes or zoospores; 
zoospores bi- or quadriflagellate, with pyrenoid, with or without eyespots; 
sexual reproduction unknown. 
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Figures 25, 26. Pseudendoclonium submarinum, growing on shell, scale 10 pm. 


Pseudendoclonium submarinum Wille 1901, p. 29, pl. 3, figs 101-132. 

Figures 25 and 26 

Plants pseudoparenchmatous, crustose, with highly branched prostrate and 
erect filaments; primary filaments fifteen to twenty cells long, erect filaments 
three to seven cells long, young cells 6—9 um diameter, 7-14 um long; older cells 
short and much broader, almost spherical, central cells compressed and angu- 
lar; terminal cells tapered toward tips, to 15 4m long; rhizoidal cells sometimes 
present; zoospores formed by any cell, ovoid, 3.6—4.5 um wide, 4.8—7.2 pm long; 
flagella 1.5 times as long as cell. 

As Protoderma marinum, Williams 1948a; Humm 1952; Aziz and Humm 1962. 

On shells of oysters, barnacles, and crabs, in the intertidal, spring. 

Distribution: Canadian Arctic to Virginia, North Carolina, northeastern 
Florida, Caribbean, USSR to Portugal, southern Africa. 

The identity of the algae reported as Pseudendoclonium submarinum is argu- 
able. Aleem and Schulz (1952) placed the species in synonymy with Protoderma 
marinum Reinke, creating the new combination Pseudendoclonium marinum 
(Reinke) Aleem et Schulz, but Yarish (1975) kept them as separate taxa because 
of uncertainties about the characteristics of Protoderma marinum. As examples 
of the continuing problems with these organisms, Wille (1901) reported that the 
species lacked any eyespots in the zoospore, but Yarish reported them present. 
Reinke and Yarish both reported quadriflagellate zoospores, but South (1974) re- 
ported biflagellate zoospores. 


Ulva Linnaeus 1753, nom. cons. 

Plants developing from filamentous germlings to form linear or expanded, foli- 
ose, two-layered blades attached by nonseptate, rhizoidal outgrowths of cells 
near the point of attachment; cells of blades mostly uninucleate, rhizoid-pro- 
ducing cells multinucleate; chloroplasts single, cup shaped or platelike, usually 
at outer faces of cells, with one or more pyrenoids; sporophytic reproduction by 
quadriflagellate zoospores; gametophytic reproduction by isogamous or aniso- 
gamous, biflagellate gametes; life history diplohaplontic, isomorphic. 
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Figures 27, 28. Ulva 
curvata. 27. Mature and 
immature habits, scale 

2 cm. 28. Cross section of 
blade, scale 10 pm. 
Figures 29, 30. Ulva 
fasciata. 29. Habit, scale 
1 cm. 30. Cross section of 
blade, scale 10 pm. 
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Key to the species 


1. Plants basally divided into several long, narrow strips .......... U. fasciata 
1. Plants lobed or marginally divided, but essentially consisting of a single blade 


2. Pyrenoids single; blade asymmetric and curved from base....... U. curvata 
2. Pyrenoids two to three; blades symmetrical at first, rounded or lobed ..... 3 
3. Blades irregularly lobed, with microscopic marginal teeth; cells in cross sec- 
tions of younger parts rounded; cells in older parts taller than wide; a plant of 
exposedicoastalunabitatsi aner esriie ci cmc oe iaioeie teeisie sie aren raiac U. rigida 
3. Blades initially rounded, becoming lobed, lacking marginal teeth; cells in 
cross section rounded to wider than tall; a plant of hyposaline creeks and estu- 
AL CS MePorx eR eH CNA ee taiec eT sac oS Os Sls nae cm \sGiRany, ee Sa oReENe aeS U. rotundata 


Ulva curvata (Kitzing) De Toni 1889, p. 116. 

Phycoseris curvata Kiitzing 1845, p. 245. 

Figures 27 and 28 

Plants 10—35(—100) cm long, blade and stipe asymmetrical, margins of blade 
entire; cells in surface view rectangular to polygonal, in rows or unordered, 11— 
18(—20) um wide, 7—11(—15) um long; blades 33-40 pm thick in upper parts, 
75 um thick toward the base, and 85 ym thick in rhizoidal region; chloroplasts 
typically lying against lateral walls of cells; pyrenoids one to two. 

Rhyne 1973; Kapraun 1984; Richardson 1987. 

In marshes and sounds on mud, shell, and seawalls, winter—spring. 

Distribution: Virginia, North Carolina, South Carolina, Georgia, Baltic Sea to 
Portugal. 


Ulva fasciata Delile 1813, p. 297, pl. 58, fig. 5. 

Figures 29 and 30 

Plants to 30(—150) cm long, stipitate, the base cuneate, expanded above the 
base and divided irregularly and palmately into linear segments; margins entire, 
flat or ruffled; blade segments 0.5—5.0 cm bands divided irregularly and pal- 
mately into linear segments; margins entire, flat or ruffled; blade segments 0.5— 
5.0 cm broad, to 100 xm thick; height of cells in cross section of blades often 
double their width, particularly in middle of blade, in surface view 8-10 pm 
wide, 14—16 ttm long; one to two pyrenoids per cell. 

Hoyt 1920; Williams 1948a; Humm 1952; Chapman 1871; Kapraun 1984; 
Richardson 1987. 

Common in lower intertidal on jetties along the coast. 

Distribution: North Carolina, Georgia, northeastern Florida, Bermuda, Carib- 
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Figures 31-33. Ulva rigida. 31. Habit, scale 1 cm. 32. Detail of two teeth, scale 50 pm. 33. 
Cross section of blade, scale 10 pm. 


bean to Uruguay, France to Portugal; elsewhere, widespread in temperate and 
tropical seas. 

Kapraun (1984) reported frond thicknesses of 40-50 um in North Carolina 
plants. 


Ulva rigida C. Agardh 1822, p. 410. 

Figures 31-33 

Plants to 1 m or more in length, with median stipe or often unattached; lanceo- 
late blades become lobed with age, often richly perforate; 38-42 ym thick in 
upper parts, 48—76 um in central parts, and up to 200 pm thick at the base; mar- 
gins bear microscopic teeth; cells of blade in ordered rows in upper parts, rect- 
angular to rounded (to polygonal), (11—)14(—17) um wide, (15—)18(—22) um long 
in mature cells; cells larger (29 by 16 um) in young plants; cells slightly taller 
than broad, globose in upper margins, to 21 um tall; to 70 pm tall and tapering 
toward the top in the lower parts of blades; position of plastids variable; (one—) 
two(—eight) pyrenoids per cell. 

Kapraun 1984; Richardson 1986, 1987. As Ulva lactuca var. rigida, Hoyt 1920; 
Humm 1952; Chapman 1971; Brauner 1975. 

In lower intertidal and subtidal on jetties and shell material and free floating 
in sounds, spring—fall. 

Distribution: Canadian Arctic to Virginia, North Carolina, Georgia, northeast- 
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Figure 34. Ulva rotundata, scale 4 cm. 


ern Florida, USSR to Portugal; elsewhere, widespread in temperate and tropi- 
cal seas. 

Reports of Ulva lactuca (Curtis 1867; Johnson 1900; Hoyt 1920; Williams 
1948a, 1949; Stephenson and Stephenson 1952; Earle and Humm 1964; Brauner 
1975; Schneider 1976) can probably be referred to U. rigida in most cases. Speci- 
mens from the region are generally less than 10 cm tall, 50—60 ttm thick, have 
marginal, macroscopic teeth, and plastids have two to three (occasionally four) 
pyrenoids. 


Ulva rotundata Bliding 1968, p. 566, figs 19-22. 

Figure 34 

Plants to 20 cm tall, attached by a distinct median stipe, blade initially 
rounded, becoming deeply lobed, or split; cells in surface view polygonal, angu- 
lar, 30—38(—45) um in longest dimension in young plants, rounder, 20 by 26 pm 
in older plants; blades to 56 pm thick in upper parts to 75 um thick in lower parts; 
cell lumens to 30 pm tall, cells square or wider than tall in cross section; plastids 
lying beneath outer faces of cells or against side walls, generally two pyrenoids, 
sometimes one or three. 

Rhyne 1973; Kapraun 1984; Richardson 1986, 1987. 

Distribution: Virginia, North Carolina, South Carolina, Georgia, Norway, 
France, Spain. 

Kapraun (1984) described plants from North Carolina with cells 10-14 by 
16—20 pm and blades 40-50 pm thick. Reports of Ulva latissima (Bailey 1851; 
Harvey 1857; Hoyt 1920; Chapman 1971) probably refer to U. rotundata. 
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CLADOPHORALES 


Plants either dividing by cross walls to become filamentous and uniseriate with 
filaments simple or branched, or cells dividing internally by segregative divi- 
sion with subsequent internal or external growth of cells to form clusters of 
cells or branched filaments; cells large, multinucleate, often with a large central 
vacuole; plastids numerous, angular, often united to form a reticulum, or frag- 
mented, with one or more pyrenoids; cell walls containing crystalline cellulose 
lin lamellae of parallel fibrils which form a crossed pattern with adjacent lamel- 
lae; gametes biflagellate, zoospores bi- to quadriflagellate, with flagellar bases 
lacking terminal caps and the proximal sheaths reduced or absent; motile cells 
released through exit papillae closed by plugs of mucilage; mitosis and cyto- 
kinesis distinctly separated; life history usually diplohaplontic, with isomor- 
phic phases; primarily marine. 


Key to the families 


1. Filaments united inysolidionnetlikelbladesia-saeniie seen 2 
1; Filaments not united! toformblades#----eeeecr ee ae reentrant 3 
2. Blades‘stalked( a cgacyenacynee ss er eee Boodleaceae 
2. Blades not:stalkedics: eerie erie Se COE Anadyomenaceae 
3. Plants endo- or epiphytic; with aseptate hairs.......... Chaetosiphonaceae 
3. Plants not endo- or epiphytic; no aseptate hairs .....................+-+ 4 
4. Plants always filamentous; cells formed by cross walls..... Cladophoraceae 
4. Plants secondarily filamentous or not filamentous; cells formed by internal, 

segregativercellidivision pee enit een Concer Valoniaceae 
Cladophoraceae 


Filaments of plants branched or unbranched; if branched, not forming blades; 
gametes isogamous. 


Key to the genera 


1. Filaments unbranched or with few-celled rhizoidal branches ............ eZ 
ie Filamentsibranchediwathmegulanityeee eee eee eae Cladophora 
2. Cells large or small; attached by a single holdfast cell, or if unattached the cell 
diameter is greater than)30)tminseaeee eee eee ere Chaetomorpha 
2. Cells small, 30 pm diameter or less; unattached or attached by lateral rhizoidal 
COL Se c:ahc ck aa Sh ete ar et eee ees Rhizoclonium 


Chaetomorpha Kiitzing 1845, nom. cons. 
Plants unbranched, uniseriate filaments unattached or attached by single basal 
holdfast cells; growth diffuse; cells large, in many species in excess of 100 pm 
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diameter; plastids reticulate, pyrenoids numerous; life history diplohaplontic, 
isomorphic. 

The systematics of the genus in the region is unsatisfactory. Local specimens 
are often at variance with the species to which they have traditionally been as- 
signed insofar as those species have been delimited in recent studies (Blair 1983; 
Blair et al. 1982). Plants have here been assigned to taxa primarily on the basis 
of cell diameters, cell length/width ratios, and on the presence or absence of a 
basal attachment cell, but with the recognition that some distinctions are arbi- 
trary and traditional and the placement into species is less than satisfactory. 


Key to the species 


1. Filaments’ average diameter greater than 100 pm ...................-05- 2, 
1. Filaments’ average diameter less than 100 pm..................00--0 00 6 
Za iilamnentidiameter greater than! 500mie. 2 see eee eee ee 3 
Zahilamentiiametenlessitiant 50 Olimar merce: crest sci eitisicieracrers) sir 4 
Smlbangencellsydistinetivyeswollemien. sence. oes eee aoe C. aerea (in part) 
Smleangencellsieylindnicalieyya cscs ak cies arse ronan Sonera aan C. crassa 
4. Plants unattached, 80-180 um diameter ................... C. brachygona 
4. Plants attached or unattached, cells mostly 150—500(—600) um diameter... 5 
5. Cell length often one-half cell diameter after division, plants usually attached 


I ee RE Fe ron Trento anes ae nel dette C. aerea (in part) 
5. Cell length greater than one-half cell diameter after division, plants usually 


UTTattache ibe ce yey etnese nee be Ser tei Ga Naa Rey hod ah re he C. linum 
6. Filament diameter 10—27(—40) pm, basal cell less than 100 pm long ........ 
RT PR are cei aire fi acoisbeutoke wygnenese Gucld arene steered SatceG C. minima 
6. Filament diameter (32—)65—86(—120) jm, basal cell, if present, more than 
LO OY Tel On ger rier ie keewcs crag chron aie aie ioe een ioeiaG C. gracilis 


Chaetomorpha aerea (Dillwyn) Kiitzing 1849, p. 379. 

Conferva aerea Dillwyn 1806 [1802-1809], pl. 80. 

Figures 35 and 36 

Plants attached, 10—15(—30) cm tall, bright to dark green, filaments stiff and 
straight; solitary or growing in clumps; basal cells to 130-150 um diameter 
above, tapering below and attached by single, discoid, basally lobed or fringed 
holdfast cells; cylindrical vegetative cells 125-400 um diameter, 0.5—2 diameters 
long, little constricted at septa; fertile cells to 700 1m diameter, cask shaped to 
subglobose, walls conspicuously thickened. 

Williams 1948a, 1949; Stephenson and Stephenson 1952; Taylor 1960; Aziz 
and Humm 1962; Earle and Humm 1964; Chapman 1971; Brauner 1975. As 
C. melagonium sensu Hoyt 1920, Searles and Schneider 1978; Kapraun 1984. 

In sounds and on jetties, year-round. 
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Figures 35, 36. Chaetomorpha aerea. 35. Basal portions of filaments, scale 100 pm. 36. 
Median portions of filaments, scale 200 pm. 
Figure 37. Chaetomorpha brachygona, scale 50 jm. 


Distribution: Newfoundland to Virginia, North Carolina, South Carolina, 
Georgia, Bermuda, southern Florida, Caribbean, Brazil, Norway to Portugal; else- 
where, widely distributed in temperate and tropical seas. 

The algae described here have been reported as Chaetomorpha melagonium 
but are probably not that northern cold-water species. They are similar to plants 
collected throughout the eastern United States and south into the Caribbean that 
fit the general characteristics of C. aerea as delineated in terms of cell diameter 
and length/width ratios by Blair (1983). 


Chaetomorpha brachygona Harvey 1858, p. 87, pl. 46a. 

Figure 37 

Plants unattached, entangled, soft, flexuous, 80-180 tum diameter; cells 60— 
420 um long, length/width is 1(—4), cylindrical or slightly swollen, walls thick- 
ened. 

Hoyt 1920; Williams 1948a, 1949, 1951; Taylor 1960. 

Tangled with other algae on coastal jetties and in the drift along the beaches 
and in the sounds, late spring to early fall. 

Distribution: Newfoundland to New Hampshire, North Carolina, Bermuda, 
southern Florida, Gulf of Mexico, Caribbean, Brazil, West Africa, Central Pacific 
islands, British Columbia. 


Chaetomorpha crassa (C. Agardh) Kiitzing 1845, p. 204. 


Conferva crassa C. Agardh 1824, p. 99. 
Figure 38 
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Plants unattached, dark green; filaments (300—)500—550(—700) im diameter, 
cells 1-2 diameters long. 

Schneider and Searles 1973; Schneider 1976. 

Growing on soft bottom in Onslow Bay from 24 to 50 m, June—September. 

Distribution: North Carolina, southern Florida, Caribbean, West Africa, south- 
ern Africa, Central Pacific islands, Japan, Pacific Mexico. 

Taylor (1960) indicated that this species has thick walls, but walls in our 
plants are thin. Parke and Dixon (1976) suggest that this species is possibly 
Chaetomorpha linum. 


Chaetomorpha gracilis Kiitzing 1843, p. 259. 

Figures 39 and 40 

Attached plants to 12 cm long, rigid, straight; cells (32—)56—86(-120) pm 
diameter, length/width is (0.5—)1—2 above to 2.6 near base; basal cell 175—360 pm 
or to 4 diameters long; cells of unattached plants 32—70 1m diameter, 2—4 diame- 
ters long. 

Blomquist and Pyron 1943; Brauner 1975. As Chaetomorpha linum sensu 
Hoyt 1920. As C. linum f. aerea sensu Hoyt 1920. As Rhizoclonium tortuosum 
sensu Taylor 1957, 1960. 


Figure 38. Chaetomorpha crassa, apical and median portions, scale 0.5 mm. 
Figures 39, 40. Chaetomorpha gracilis. 39. Base of filaments, scale 100 pm. 40. Median 
portions of filaments, scale 100 ym. 
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Attached plants on intertidal rocks, on Zostera marina blades, buoys, and as 
unattached plants on mud in Newport River estuary, North Carolina, spring— 
summer. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Brazil. 

The average diameter of the filaments falls within or near the limits previ- 
ously described (Taylor 1960), but the upper limits (120 pm) are well in excess of 
the upper limit of 70 um diameter listed by Taylor. Pankow (1971) suggests that 
Chaetomorpha gracilis may be a growth form of C. linum. 


Chaetomorpha linum (O. F. Miller) Kiitzing 1845, p. 204. 

Conferva linum O. F. Miller 1778, p. 7, pl. 771, fig. 2. 

Figures 41 and 42 

Plants unattached, to 10 cm long, yellow-green, stiff, curled, entangled, 80— 
375(—434) um diameter; cells (0.75—)1—2(—5) diameters long, little constricted. 

Williams 1948a, 1949, 1951; Taylor 1957, 1960; Brauner 1975; Kapraun 1984. 

Drift plants in sounds, summer. 

Distribution: Labrador to Virginia, North Carolina, Bermuda, southern Florida, 
Caribbean, Brazil, Norway to Portugal; elsewhere, widespread in temperate and 
tropical seas. 


Figures 41, 42. Chaetomorpha linum. 41. Unattached tangle of filaments, scale 1 cm. 42. 
Median portions of filaments, scale 0.3 mm. 
Figure 43. Chaetomorpha minima, basal and median portions of filaments, scale 20 pm. 
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Chaetomorpha minima Collins et Hervey 1917, p. 41, pl. 1, figs 5-7. 

Figure 43 

Plants to 10 mm tall; cells cylindrical, 10—27(—40) um diameter, 1.6—5 diame- 
ters long; basal cells of uniform diameter or slightly tapered and to 85 «1m long; 
wall laminate, sometimes constricted at the septa; zoospores formed by any cell, 
escaping by a lateral opening. 

On culms of Juncus in a salt marsh near Beaufort, N.C., May. 

Distribution: Maine, New Hampshire, North Carolina (new record), Bermuda. 

The original description of plants from Bermuda indicated cell diameters of 
10—20 pm and length/width ratios of 2—4. Blair (1983) included plants from 
Maine with diameters to 40 um and lengths to 10 mm in the species. North Caro- 
lina plants are up to 27 pm diameter, with cells 1.6—5 diameters long. 


Species Excluded 


Chaetomorpha californica Collins. 

There are no voucher specimens for the report of Aziz and Humm (1962). Fila- 
ments of Chaetomorpha californica resemble those of C. minima in being slender 
(mostly 20—27 ym diameter), but are distinguished by a longer (100—200 pm) and 
more constricted basal cell. 


Cladophora Kiitzing 1843, nom. cons. 

Plants erect, attached or free floating, sparingly to profusely branched; basal 
attachment by creeping rhizoids or disc-shaped holdfasts; cell division apical, 
lateral, or intercalary; plastids parietal, numerous, densely packed or united in 
a reticulate mesh, some with a pyrenoid; asexual reproduction by bi- or quadri- 
flagellate zoospores or fragmentation; sexual reproduction with regular alterna- 
tion of isomorphic generations, meiosis preceding spore formation; most species 
also form thick-walled, starch-filled, swollen akinetes. 

Species distinctions in the sections of the genus are in large part quantitative, 
with variable expression within species and overlap among species. The species 
descriptions are adapted from those of van den Hoek (1982) for Cladophora from 
the American shores of the North Atlantic. In these descriptions dimensions of 
cells and length/width ratios (1/w) of cells are given according to the following 
notation: diameter = (a—b)—(c—d) and |/w = (e—f)-(g-h), where (a—b) and (e—f) are 
the ranges for the thinnest plants and (c—d) and (g—h) are ranges for the thickest 
plants investigated. The notation (x—)(a—b)—(c—d)(—z) indicates that there were a 
very few cells with divergently thinner or thicker diameters. 
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Key to the species 


. Cell division predominantly intercalary ......:......+4 0a 2 
. Cell division predominantly but never exclusively apical .............. 3 
. Main axes long, mostly long celled, unbranched or infrequently pseudo- 


dichotomously branched; lateral branches initially laterally inserted; loose 
lyin guinkbrackishawatewon mid ttlatcienn tie ten ttt ttt C. liniformis 


. Main axes not long, not long celled, with pseudodi- or pseudotrichotomous 


branching; lateral branches apically inserted; in various habitats ........ 4 


3. Intercalary divisions in middle as well as basal parts of plants.......... 8 


3. Intercalary divisions of vegetative cells restricted to occasional divisions in 


oo wo & 


10. 
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basal parts of plants \...:.2.0.0¢ 200 vo 6 tise cigeminareein Anite he oe ne 14 


. Apical cell diameter greater than 80 im, ultimate branches 100 pm or greater 


and main branches!240—4 00) Imei senna C. hutchinsiae 


. Apical cell diameter 80 pm or less, ultimate branches 100 ym or less, and 


mainibranches);200iimilonlessi-mececr creche eer ena 5 


. Apical cell diameter (20—)25—80 pm, ultimate branches (20—)25—100 ym, and 


main branches) (50=)70—2 00) ume ei cei elaeieeieierie ieee nee 6 


. Apical cell diameter 10—25(—40) pm, ultimate branches 10—25(—50) pm, and 


main) branches#15—60 (135) imine aceeeeten ec ceieei ee ian 7 


. Plants up to 20-100 cm long, forming hairlike or ropelike bundles, maximum 


ofone branchtpernode<--rmccsasc scence ROC ernee C. ruchingeri 


. Plants forming dense, penicillate tufts, two (to three) branches per node 


Sea bai nl ae casey & TTRLONScuratie O genes eH Me ST or GESES ORS IE CTE: FEES TRICE TIC: ean ee C. sericea 


. Distal parts of plants not acropetally organized, unbranched, straight, Rhizo- 


clonium-like, or scarcely branched, or lined with rows of more or less scat- 
tered, straight branchlets of varying age intercalated between older branch- 
LGtS) Cisco h ih srcie he eC OEE EEE ee C. montagneana 


. Distal parts of plants acropetally organized to irregular, densely branched; 


laterals bent and sometimes sickle shaped, but also straight, mostly in uni- 
lateral rows of straight branchlets of varying age intercalated between older 


branches? 3 iets can stem ee Cee Ceo a Oe ar C. albida 
. Maximum diameter of apical cells to32 pm................. C. dalmatica 
. Maximum diameter of apical cells greater than 32 um ................. 9 
. Diameter of main axes to100 pm ................. C. laetevirens (in part) 
| Diameter ot maimraxessoreater tale! 00) inlet teen etn ier 10 
Diameter of main axes to120 um ......... pds esas shee va C. vadorum (in part) 
Diameter of main axes greater than 120 pm .................----+---- 11 


Ratio of apical cell diameter to that of main branch diameter 4 or greater 
EGP YOR AS St Seles Ve AO tr OE Cnr nee C. vagabunda (in part) 


. Ratio of apical cell diameter to that of main branch equal to or less than 4 
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TAR eM ee eT NC UO hoes Fe ae heen Pome: oho aie tal evans, heck exe) sho senay ave 12 
12. Plants with coarse flexuous branches; apical cell 1/w ratio at least in part 


preatertivanildtce soreness sista arcrs Sevens sb atee cis Gti sieiore C. vadorum (in part) 
12. Plants without coarse flexuous branches; apical cell 1/w ratio less than 11 
MRE Eee T rca ere R enon a otay save re vei he cis, sv gienetels esusiele ete inventia oileiere tise ana svene Gileuelie levee ace iS 
13. First intercalary division three to six cells from the apex, laterals initiated 
four to twenty-one cells from apex ................ C. vagabunda (in part) 
13. First intercalary division five to nine cells from the apex, laterals initiated 
one to four (to six) cells from the apex............. C. laetevirens (in part) 
14eApicalicellfacuteitoyacuminate) =as-o- sce eee eee eae. C. pseudobainesii 
1A Apicalucelliobtuseronrounded! fess... - 2). ebie rine ioe aan se een 15 


15. Plants forming clumps, attached by descending, annular rhizoids ......... 
ee HN: PVE ee rie ele ieee PMG Winnie Nis less eure tastes Smeets Acts C. prolifera 
15. Plants single, attached by nonannular rhizoids ........... C. pellucidoidea 


Cladophora albida (Nees) Kiitzing 1843, p. 267. 

Annulina albida Nees 1820, index [1]. 

Figures 44 and 45 

Plants pale or light green to grass green or dark green, forming spongy globules 
1—3 cm high in exposed habitats or more delicate, penicillate plants 7(—-15) cm 
tall in sheltered habitats; attached by branched rhizoids formed by basal and 
near basal cells; organization acropetal to irregular; bent or sickle-shaped lat- 
erals, occurring in vigorously growing acropetally organized upper axes and 
main laterals; lower main laterals with irregular organization, frequent inter- 
calary divisions, and mostly unilateral branches of varying ages, the younger 
ones intercalated among older ones; in acropetally organized plants intercalary 
divisions appearing one to three cells from the apex; in plants from sheltered 
habitats organization irregular throughout; axes and main laterals produce uni- 
lateral and multilateral rows of branches, younger branches intercalated among 
older ones; old thick-walled filaments proliferate by giving off rows of almost 
equally long opposite branches; fertile branches end in rows of short, swollen 
zooidangia; transverse cell divisions predominantly intercalary; basal walls of 
lateral branches initially oblique, later may become almost horizontal; basal 
cells of lateral may become partly fused with cells of axis or main laterals; nodes 
may bear one to two (to three) laterals; angle of branching 45° or somewhat more; 
diameter of main axes two to three (to four) times that of apical cells; apical cells 
gradually tapering to obtuse tips; apical cells (12-18)-(24—40) um diameter, |/w 
(2.5—7)—(1—3); ultimate branches (12—20)-(25—40) pm diameter, |/w (3—7)-(0.8— 
2); main axes (20—40)-(30—80) um diameter, |/w (2—7)—(2-5). 

As C. glaucesens, Taylor 1957, 1960. As C. glaucesens var. pectinella, Harvey 
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Figures 44, 45. Cladophora albida. 44. Branching patterns of filaments, scales 0.5 cm. 45. 
Branch apex, scale 100 1m. 
Figure 46. Cladophora dalmatica, scale 100 pm. 


1858. As C. refracta, Harvey 1858; Humm 1952; Stephenson and Stephenson 
1952; Chapman 1973; van den Hoek 1982; Kapraun 1984. As C. delicatula sensu 
Stephenson and Stephenson 1952. 

Intertidal, winter and spring. 

Distribution: New Brunswick to Delaware, North Carolina, South Carolina, 
Georgia, northeastern Florida to Gulf of Mexico, Norway to Portugal; elsewhere, 
widespread in temperate and tropical seas. 


Cladophora dalmatica Kiitzing 1843, p. 268. 

Figure 46 

Plants grass green, light, pale, or sometimes dark green, in exposed sites 
forming spongy pompoms 0.5—2 cm tall, or intergrading with taller, 10(—20) 
cm, plants from more sheltered habitats, with terminal penicillate tufts of fila- 
ments; organization of terminal branch systems acropetal with apices straight 
or slightly curved, sometimes bent back, sometimes sickle shaped; main axes 
pseudodi- or pseudotrichotomously branched; transverse cell divisions apical 
and intercalary, the first intercalary divisions four to eight cells from the apices 
and more common toward plant bases; secondary branches forming some dis- 
tance from apices at intercalary crosswalls; sporulation temporarily reducing 
plants to main axes; first lateral branches initiated two or three cells from apices, 
one to four additional branches may be added with increasing distance from 
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apices; branching from distal ends of parent cells, not serial; basal walls of 
branches initially oblique, later becoming almost horizontal; angle of branching 
45° or more, bases of older laterals generally partly fused with adjacent cell of 
axis; diameter of basal parts of main axes (2.5—)3—5(—7) times that of apical cells; 
apical cells cylindrical to slightly tapering, or often distinctly club shaped when 
forming zooidangia; apical cells (14—18)—(21—32) um diameter, |/w (4.5—13)—(2— 
6); in fertile, robust plants, swollen apical zooidangia to 50 pm diameter; ulti- 
mate branches (14—27)—(21—42) xm diameter, |/w (5—10)-(3—5); main axes (25— 
65)—(60—300) um diameter, 1/w (8—14)-(2.5—10); thickness of cell walls in ulti- 
mate branches 0.5—1 xm, 1—4 pm in main axes. 

Kapraun 1984; Searles 1987, 1988. 

On jetties and floating docks near Wilmington, late winter—spring; from 23 to 
30 m in Onslow Bay; 17 to 21 m on Gray’s Reef, June—August. 

Distribution: Massachusetts to Virginia, North Carolina, Georgia, southern 
Florida, Caribbean, Baltic to Spain, West Africa, Central Pacific islands. 

Kapraun (1984) reported diameters of the main axes as 250—300 um, well in 
excess of the maximum 65 um reported by van den Hoek (1982) for American 
material and slightly exceeding the 250 1m van den Hoek reported (1963) for 
European material. 


Cladophora hutchinsiae (Dillwyn) Kiitzing 1845, p. 210. 

Conferva hutchinsiae Dillwyn 1809, pl. 109. 

Plants to 35 cm long; growth of young plants slightly acropetal but becoming 
primarily intercalary; main axes pseudodichotomously branched, bearing 
branches of different lengths initiated by new intercalary cells; branch inser- 
tion initially oblique, later becoming almost horizontal and appearing dichoto- 
mous; older axial cells sometimes forming second or third branches; zooidangia 
formed in long, moniliform series of barrel-shaped cells in ultimate branches; 
sporulation reducing plants to pseudodichotomously branched main axes; api- 
cal cells cylindrical or slightly tapering, (90—140)—(160—195) um diameter, |/w 
1—4; ultimate branches (100—150)—-(170—325) ttm diameter, 1/w 1—4; main axes 
240—400 tm diameter, |/w 1—3.5. 

Richardson 1986, 1987. 

On floating docks, February—May. 

Distribution: Georgia, USSR to Portugal, Mediterranean, southern Africa, 
British Columbia, Washington. 


Cladophora laetevirens (Dillwyn) Kiitzing 1843, p. 267. 


Conferva laetevirens Dillwyn 1805 [1802-1809], pl. 48. 
Figures 47—49 
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Figures 47-49. Cladophora laetevirens. 47. Apical portion of branch with sporangia (stip- 
pled) and mostly unilateral branching, scale 100 pm. 48. Apical part of branch with 
pseudo-, di-, and trichotomous branching, scale 100 xm. 49. Median portion of filament 
with intercalary divisions and new lateral branches, scale 200 jm. 


Plants grass green, light green, to pale green, forming spongy pompoms 0.5— 
5 cm tall or dense penicillate plants on exposed intertidal sites, or plants up to 
20 cm tall with main filaments ending in penicillate tufts in sheltered or sub- 
merged sites; plants attached by rhizoids from basal and adjacent cells; organi- 
zation of pseudodi- or pseudotrichotomously branched main filaments ending 
in acropetally organized branch systems; branches sickle shaped, bent back, or 
with straight or nearly straight filaments; growth apical; intercalary divisions in- 
creasingly common toward plant bases, the first intercalary divisions five to nine 
(to fourteen) cells below apices, with secondary branches arising at intercalary 
cell walls; terminal branch systems form zooidangia and disintegrate, reducing 
plants to robust main axes that continue growth by intercalary division, giving 
off robust branches in irregular sequence; new cells cut off acropetally produc- 
ing single branches at their apical poles, one to four (up to six) cells from apices; 
second, third, or fourth branches may subsequently form, often on the same side 
but not serially; branches inserted with oblique basal walls at angles of 45° or 
more except when more appressed in densely tufted plants; basal walls more 
horizontal with age, basal cells partly fusing with main axes; in acropetal sys- 
tems, cells in basipetal direction distinctly longer and broader, most remaining 
cylindrical or broadening at apical poles; old proliferating axes with many inter- 
calary divisions often distally broadened; basal parts of main axes 1.5—3.5(—5) 
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times diameter of the apical cells in acropetally organized plants; in plants re- 
duced to distally broadened main axes this ratio is reduced to 0.6—2; apical cells 
cylindrical with rounded tips, rarely somewhat tapered; zooidangia distinctly 
club shaped; apical cells in acropetally organized plants (37—-53)—(51—105) ym 
diameter, l/w (3.5—11)—(2—4); ultimate branches in acropetally organized plants 
(48—70)-(51—105) um diameter, |/w (4—9)—(2—4.5); main axes (53—100)—(150— 
205) um diameter, |/w (3—9)—(4—11); in plants with distally broadened main axes 
with proliferating branches the apical cells’ diameter varies from 50 to 150 pm 
and the |/w from 1 to 4; wall thickness in ultimate branches 0.5—1 um, 1—4 pm 
in main branches. 

Searles 1987, 1988. 

Rare, Gray’s Reef from 17 to 21 m, August. 

Distribution: Georgia, Bermuda, Caribbean, British Isles to Portugal, West 
Africa, Central Pacific islands, British Columbia, Washington. 


Cladophora liniformis Kiitzing 1849, p. 405. 

Figure 50 

Plants pale to dark green, to 10 cm long, forming loose-lying mats; branch- 
ing mostly pseudodichotomous and infrequent or without pseudodichotomies 
and with or without irregularly scattered branchlets or rows of branchlets of 
almost equal length; cell divisions mainly intercalary, less frequently by divi- 
sion of long apical cells; one, rarely two, branches per node; branches initially 
laterally inserted, cut off from parent cells by steeply inclined walls; in older 
branches, lateral walls oblique or almost horizontal and branching appearing 
pseudodichotomous; cells cylindrical unless transformed into club-shaped aki- 
netes; apical cells (15—20)-(33—45) 1m diameter, 1/w (8—10)—(8—20), 1/w in aki- 
nete filaments reduced to 4.5; ultimate branches (16—32)—(40—75) tum diameter, 
1/w (4—8)—(5—15); main axes (32—48)—(60—85) um diameter, |/w (3.5—20)—(5—15); 
cell wall thickness in ultimate branches less than 1 pm, in akinetes 2—4 pm; 1/w 
of rapidly growing, almost unbranched filaments ca. 2—4 over long stretches. 

Van den Hoek 1982. As Rhizoclonium hookeri sensu Blomquist and Pyron 
1943; Schneider and Searles 1975. 

In brackish water, Newport River and Shackleford Bank, June. 

Distribution: Quebec, Massachusetts to Virginia, North Carolina, USSR to 
Spain. 


Cladophora montagneana Kiitzing 1847, p. 166. 

Figure 51 

Plants dark green to dull green or grass green; one to several (—30) cm tall; 
small plants often compact, stiff, thick walled; larger vigorously growing plants 
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Figure 50. Cladophora 
liniformis, scale 0.5 mm. 
Figure 51. Cladophora 
montagneana, scale 

100 p.m. 





delicate, forming lubricous tufts; organization irregular, nonacropetal; main axes 
with one to several strongly developed main laterals forming pseudodichoto- 
mies; axes and main laterals unbranched over long stretches; lateral branchlets 
(if present) short, straight, forming unilateral rows or growing in all directions; 
transverse cell divisions almost exclusively intercalary, young branches inter- 
calated among older ones, one to three branches per node; first branches api- 
cal, others opposite, adjacent, or sometimes serial; basal walls initially steeply 
inclined to oblique, later almost horizontal; bases of laterals often partly fused 
with adjacent cells of axes; angles of young branches mostly 45° or more; main 
laterals mostly more or less appressed; diameter of main axes (1.5—)3—4(—7) 
times diameter of apical cells in small, stiff plants, (1.3—-)2—3(—4) in long, vig- 
orously growing plants; apical cells short, distinctly tapering with obtuse tips 
to gradually tapering, or cylindrical to somewhat swollen preceding sporula- 
tion; zooidangia swollen, short, often forming long, moniliform rows; small, stiff 
plants formed mostly of akinetes, the cells more or less club shaped and thick 
walled; apical cells in small, stiff plants (13—25)-(18—30)(—42) um diameter, 1/ 
w (1.5—3)—(3—5); ultimate branches (13—28)—(18—30)(—53) um diameter, l/w (1— 
2.5)-(2—4); main axes (36—55)—(25—50)(—135) um diameter, |/w (0.8—3)—(2—4); 
thickness of walls in ultimate branches 1—3 pm, 4-7 um in main axes; apical cells 
in vigorously growing plants (10—14)-(16—36) um diameter, 1/w (4—10)—(2—8); 
ultimate branches (10—14)—(16—36) jum diameter, 1/w (3.5—6)—(1.5—4); main axes 
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Figures 52-54. 
Cladophora pelluci- 
doidea. 52. Habit, scale 
2 mm. 53. Branch apex, 











scale 1 mm. 54. Base of 
plant, scale 1 mm. 


i 


(20—41)-(20—52)(—90) um diameter, |/w (2—4)-(1.5—5); thickness of cell walls 
0.5—1 pm in ultimate branches, ca. 1—4(—8) 1m in main axes. 

Van den Hoek 1982; Richardson 1986, 1987. As C. delicatula, Taylor 1960. 

Intertidal on Cape Lookout and Radio Island, N.C., jetties, August; coastal 
Georgia, spring. 

Distribution: North Carolina, Georgia, southern Florida, Caribbean, West 
Africa. 


Cladophora pellucidoidea van den Hoek 1982, p. 179, figs 358-362, 365. 

Figures 52-54 

Plants grass green, 1.5—6 cm tall, forming loosely or closely branched, penicil- 
late tufts; attached by branched rhizoids forming at bases of holdfast cells; orga- 
nization acropetal, without distinct main axes, but with many pseudodichoto- 
mies and some tri- or tetrachotomies; cell divisions apical except at bases where 
basal cells may divide to form two to three cells; first laterals usually formed 
by subapical cells at distal end, second, or rarely third or fourth, laterals initi- 
ated farther from apices; axes and first and second laterals forming pseudodi- 
or pseudotrichotomies; first and second laterals neither opposite or serial; basal 
crosswalls of laterals feebly inclined or almost horizontal, branch angles 30° or 
less in distal branches; in older basal regions insertion of branches lateral to 
apical and branch angles becoming 40° or more; basal cells not or only slightly 
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Figures 55, 56. 
Cladophora prolifera. 

55. Branch apex, scale 

0.5 mm. 56. Basal portion, 
scale 1 mm. 





fused with adjacent axes; basal cells cylindrical, not club shaped; basal cells 
1.5—3.5 times diameter of apical cells; apical cells cylindrical or tapering, tips 
obtuse; apical cells (50—80)—(70—95) ttm diameter, l/w (9—22)—(16—32); ultimate 
branches (50—80)-(70—95) tum diameter, I/w (9—15)-(10—22); main axes (70— 
130)—(85—260) 1m diameter, |/w (7—30)-(8—84); apical cell walls ca. 1.5—4 ym 
thick, basal cell walls 8—16 ym thick. 

Van den Hoek 1982; Searles 1987, 1988. As C. pseudopellucida sensu Searles 
1981. As Cladophoropsis membranacea sensu Schneider and Searles 1975, pro 
parte; Schneider 1976, pro parte. 

Known only from offshore waters in Georgia and the Carolinas from 16 to 
20 m, May—September. 

Distribution: North Carolina, Georgia, Curagao. 


Cladophora prolifera (Roth) Kiitzing 1843, p. 271. 

Conferva prolifera Roth 1797, p. 182, pl., fig. 2. 

Figures 55 and 56 

Plants dark green, 2—10(—25) cm tall, forming coarse tufts of densely fas- 
ciculate plants; organization acropetal, with numerous pseudodi-, pseudotzri-, 
and pseudotetrachotomies; growth apical, intercalary divisions restricted to for- 
mation of zooidangia and occasional divisions in basal parts of plants; lateral 
branches often initiated from subapical cells, second, third, and, rarely, fourth 
laterals initiated farther from apices; branches forming at distal ends of par- 
ent cells, with steeply inclined basal walls, angles of branching 45° or less, 
bases of older laterals partly fusing with adjacent cells of axes; cells in basipetal 
direction longer and increasingly club shaped; old cells in basal regions pro- 
ducing rhizoids with annular constrictions; rhizoids growing down parallel to 
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Figures 57-59. 
Cladophora pseudobaine- 
sii. 57. Habit, scale 1 cm. 
58. Branch apices, scale 
200 pm. 59. Node with 
six lateral branches, scale 
50 bm. 





axes and ramifying; thickest axes (1-)2—4 times diameter of apical cells; apical 
cells cylindrical to gradually tapering, tips rounded; apical cells (95—120)—(170— 
240) um diameter, |/w (2—5)—(3—5.5); ultimate branches (95—120)—(170—240) um 
diameter, |/w (2.5—4)—(3.5—7); main axes (basal region) (240—345)—(275—800) um 
diameter, |/w (7—16)—(4.5—9); thickness of cell wall of ultimate branches ca. 2— 
10 pm, in main axes (basal region) 15—40 tm. 

Hoyt 1920; Williams 1948a; Taylor 1960; Schneider 1976; van den Hoek 1982; 
Kapraun 1984. As C. pellucida sensu Williams 1951. 

Rare in shallow water, common offshore on rock outcroppings in Onslow Bay 
and Long Bay from 16 to 45 m, May—December. 

Distribution: North Carolina, South Carolina, southern Florida, Caribbean, 
Brazil, British Isles, France to Portugal, Azores, West Africa, Central Pacific 
islands, Pacific Mexico. 

Van den Hoek (1963, 1982) reported plants from Europe with main axes to 
600 um and plants from the western Atlantic with main axes to 345 um; Kapraun 
(1984) reported plants from North Carolina with main axes 600—800 pm. 


Cladophora pseudobainesii van den Hoek et Searles 1988, p. 521, figs 1-3. 

Figures 57—59 

Plants medium green, 1—3.5 cm tall, erect with single main basal axes, some- 
times pseudodichotomously branched in their basal regions, and bearing deli- 
cate, fastigiate tufts of densely branching filaments; cell divisions primarily 
apical; internodes near bases may divide into two to six cells by intercalary 
cell divisions; secondary branches occasionally produced from intercalary cross 
walls; two to four cells from apices, new cells forming single branches at api- 
cal poles; with increasing distance from apices, cells may form second, third, 
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fourth, and, more rarely, fifth or sixth branches; branches apically inserted at 
acute angles (30° or less) with feebly inclined to almost horizontal cross walls; 
basal cells of laterals not, or only slightly, fused at their basal poles to adjacent 
cells of axes; apical cells 12-20 xm diameter, |/w 7—22, cylindrical below, taper- 
ing near mucronate tips; ultimate branch cells 14—24 um diameter, 1/w 5—11; 
basal stipe cells 100-180 pm diameter, |/w 5—18; ratio of basal stipe cells to api- 
cal cell diameter ca. 7—15; walls 0.5—1 pm thick above, to 25 um below; upper 
cells transformed into zooidangia, opening by single pores above cell midpoints, 
empty zooidangia breaking off near bases. 

Van den Hoek and Searles 1988. As Cladophora sp., Searles 1987, 1988. 

Known only on Gray’s Reef and the Snapper Banks from 17 to 35 m, July— 
August. 

Distribution: Endemic to Georgia as currently known. 


Cladophora ruchingeri (C. Agardh) Kiitzing 1845, p. 211. 

Conferva ruchingeri C. Agardh 1824, p. 112. 

Figure 60 

Plants grass green, dark green, or glaucous, 10—40(—100) cm long, attached by 
rhizoids from basal cells and other cells in basal regions; forming long, undu- 
lating, coarse, hairlike or ropelike strands; organization irregular, nonacropetal; 
distinct main axes with strongly developed laterals forming pseudodichotomies; 
axes and main laterals having unilateral rows of short, straight branchlets, or 
branchlets growing in all directions; long sections of vigorously growing axes 
and main laterals with few or no branchlets; filaments ending in long rows of 
only slightly swollen zooidangia; transverse divisions almost exclusively inter- 
calary; many new cells forming single branches apically, new branches form 
at younger nodes, intercalated between older nodes and older branches; basal 
walls of branches initially oblique, becoming almost horizontal; basal cells of 
old branches partly fused with adjacent cells of main axes; angles of branching 
small, 45° or less; main laterals more or less appressed; main axes 2.5—4 times 
the diameter of apical cells; apical cells cylindrical with tapering, obtuse tips or 
tapering from bases; apical cells (24—32)-(39-65) um diameter, |/w (6—11)—(4— 
7); ultimate branches (24—48)—(42—75) um diameter, 1/w (3—8)—(2—5); main axes 
(50—80)-(70—110) zm diameter, 1/w (3.5—8)—(24); thickness of cell walls of ulti- 
mate branches ca. 2—4 um, in main axes 2—6 pm. 

Chapman 1973; Kapraun and Zechman 1982; van den Hoek 1982; Kapraun 
1984; Richardson 1987. 

On ocean jetties, year-round. 

Distribution: Maritimes to Connecticut, North Carolina, Georgia, southern 
Florida, Gulf of Mexico, Netherlands, West Africa, Mediterranean. 
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Figure 60. Cladophora 

ruchingeri, scale 0.5 mm. 

Figure 61. Cladophora © 
sericea, scale 200 1m. 








Cladophora sericea (Hudson) Kiitzing 1843, p. 264. 

Conferva sericea Hudson 1762, p. 485. 

Figure 61 

Plants light or pale green to grass green, forming tufts to 20(—30) cm long, 
attached by basal rhizoids; organization acropetal to irregular, distinct main 
axes forming pseudodichotomies with several main laterals; upper main laterals 
sometimes acropetally organized, lower main laterals and some upper main lat- 
erals with irregular organization due to frequent intercalary growth, the younger 
branchlets inserted among older branchlets; irregular organization more pro- 
nounced in plants from sheltered habitats; fertile plants with moniliform rows of 
barrel shaped zooidangia formed by frequent intercalary division of distal parts 
of filaments; transverse cell divisions predominantly intercalary; basal walls of 
lateral branches initially oblique, becoming almost horizontal; basal cells of lat- 
erals partly fusing with cells of main axes or main laterals; nodes forming two 
or three (sometimes four) laterals; angles of branching 30°—45°; main axis (2-) 
2.5—4(—5.5) diameter of apical cells; apical cells distinctly tapering to almost 
conical, apical cells (20—30)—(40—70) zm diameter, 1/w (3—9)-(3—7); ultimate 
branches (20—45)—(51—85) jum diameter, 1/w (3—10)—(2—5); main axes (50—100)— 
(120-170) um diameter, |/w (3.5—8)—(2—5.5); walls of ultimate branch cells ca. 
0.5—2 um thick, 2-6 um in cells of main axes. 

Chapman 1973; van den Hoek 1982; Kapraun 1984; Richardson 1987. As 
C. gracilis, Aziz and Humm 1962; Schneider 1976. As C. flexuosa, Taylor 1957; 
Brauner 1975. 
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Intertidal, spring-summer; offshore in Raleigh Bay and Onslow Bay from 15— 
50 m, June—November. 

Distribution: Labrador to New Jersey, North Carolina, Georgia, USSR to Portu- 
gal, Australia, Central Pacific islands, Alaska to California. 

Kapraun (1984) included plants with main axes to 250 jum diameter, too large 
to be included in this species as delineated by van den Hoek (1982). 


Cladophora vadorum (Areschoug) Kiitzing 1849, p. 402. 

Conferva vadorum Areschoug 1843, p. 269. 

Figure 62 

Plants grass green, light, or pale green, forming free-floating, dense masses or 
attached and forming coarse, flexuous bushes 5—30 cm tall; growth by apical and 
intercalary cell divisions; initial acropetal organization modified by insertion of 
secondary laterals at points of intercalary divisions along axes bearing laterals 
from segments cut off by apical cells; main branching pseudodichotomous; ter- 
minal branch systems vaguely acropetal to irregular, terminal branches straight 
or only weakly curved and unilateral or multilateral; laterals from apical cell 
segments initiated three to eight (up to eighteen) cells from apices; second or, 
rarely, third laterals may be formed by each cell; branching from distal ends of 
parent cells; basal cells of laterals with oblique basal walls, becoming almost 
horizontal; angles of branching greater than 45°, bases of older laterals partially 
fused with adjacent cells of axes; cells in broadest parts of main axes (1.5—)2—4(— 
4.5) times diameter of apical cells; apical cells long, cylindrical, with rounded 
to tapered tips; apical cells (30—50)—(35—60) tm diameter, |/w (11—21)—(4—20); 
ultimate branches (30—60)—(42—90) tum diameter, 1/w (6—20)—-(3—10); main axes 
(75—-120)—(70—330) um diameter, |/w (2.5—10)—(3—8). 

Chapman 1973; van den Hoek 1982; Richardson 1987. 

From brackish North Carolina ponds, summer, and from coastal Georgia, 
winter—spring. 

Distribution: North Carolina, Georgia, southern Florida, Caribbean, Norway to 
France, West Africa, Australia. 


Cladophora vagabunda (Linnaeus) van den Hoek 1963, p. 144. 

Conferva vagabunda Linnaeus 1753, p. 1167. 

Figures 63-65 

Plants grass green, light, pale, or sometimes dark green, forming spongy pom- 
poms 0.5—4 cm tall in exposed intertidal habitats, or plants 30 cm long with 
distinct axes ending in tufts or fascicles of filaments in submerged moderate 
conditions, or floating plants without distinct tufts or fascicles in very shel- 
tered waters; organization with pseudodi-, pseudotri-, or sometimes pseudo- 
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Figure 62. Cladophora vadorum, scale 200 pm. 
Figures 63-65. Cladophora vagabunda. 63. Upper portion of filament, scale 250 pm. 64. 
Reflexed apex, scale 150 ym. 65. Median portion with lateral branches, scale 0.5 mm. 


tetrachotomously branching main axes ending in acropetally organized branch 
systems where filaments may either be bent backward, sickle shaped, or straight; 
growth apical, with intercalary divisions toward bases of plants; intercalary 
divisions appearing nine to thirteen cells from apices of plants from exposed 
habitats, or three to six cells from apices of plants from sheltered habitats and 
thus showing less acropetal organization; secondary branches forming at newly 
intercalated cross walls; short, swollen zooidangia forming by subdivision of ter- 
minal branch systems; sporulation followed by proliferation of new branch sys- 
tems from remaining, robust main axes that continue growth by intercalary divi- 
sion; new cells cut off by apical cells form new branches at their distal ends; 
in acropetally organized systems, this occurs two to three cells from apices; 
in irregularly organized systems this may be delayed until four to twenty-one 
cells from apices; one to four (to five) laterals may be produced by cells in acro- 
petally organized systems, one to two in irregularly organized systems; branch- 
ing always at distal ends of cells, often on the same sides, not serial; basal 
walls of laterals change from oblique to almost horizontal; angle of branch- 
ing 25°-45° where branches are straight, or 45°-60° where branches bend back 
or are sickle shaped and organization is acropetal; basal cells of older later- 
als partly fusing with adjacent cells of axes; cells in basipetal direction dis- 
tinctly longer and broader; akinetes club shaped; main axes (2.5—)4—6(—9.5) 
times diameter of apical cells in broadest basal parts of acropetally organized 
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plants, 2.5—6 times that of apical cells in absence of acropetal organization; api- 
cal cells cylindrical, tips mostly tapered to nearly conical, distinctly swollen 
when forming zooidangia; apical cells (24—50)(—60)—(48—75)(—135) um diameter 
in plants with acropetal organization, |/w (4—6)(—9)—(1.5—4); ultimate branch- 
lets (24—66)—(50—90)—(—160) jum diameter, |/w (2.5—4)(—8)-(1.5—4); main axes 
(120—210)—(170—250)(—350) xm diameter, |/w (2.5—-6)-(2—7); in plants reduced 
to main axes bearing robust proliferations, diameter of apical cells reaching 70— 
140 pm, |/w 1.5—3, ultimate branchlets 70-160 xm diameter, |/w 1.5—2; main 
axes 200—300 xm diameter, I/w 1—3.5; apical cells of plants with less strict acro- 
petal to irregular organization (20—36)—(42—60) xm diameter, l/w (5—11)—(2—10); 
ultimate branches (20—36)—(48—90) um diameter, |/w (3—10)—(2—6); main axes 
(120—180)—(150—190) um diameter, |/w (4—12)—(3.5—-10); cell wall thickness in 
ultimate branchlets ca. 0.5—1 pm, up to 7 1m in main axes. 

Chapman 1973; Hall and Eiseman 1981; van den Hoek 1982; Kapraun 1984; 
Richardson 1987. As C. crystallina, Hoyt 1920; Taylor 1960; Brauner 1975; 
Schneider 1976. As C. fascicularis Hoyt 1920; Williams 1948a, 1949; Taylor 
1960. As C. flexuosa sensu Hoyt 1920. As Cladophoropsis membranacea sensu, 
Schneider and Searles 1975, pro parte; Schneider 1976, pro parte. 

From inlets and offshore in Onslow Bay and Long Bay from 16 to 60 m, May— 
September; Indian River estuary, year-round. 

Distribution: Newfoundland to Virginia, North Carolina, Georgia, northeast- 
ern Florida, Gulf of Mexico, Caribbean to Uruguay, Baltic to Spain, West Africa, 
Central Pacific islands. 


Rhizoclonium Kitzing 1843 
Plants unbranched, uniseriate filaments, usually unattached or with a few short, 
rhizoidal branches; growth diffuse; cells typically small, less than 100 pm diame- 
ter, plastids reticulate, with pyrenoids; reproduction by fragmentation, zoo- 
spores, or gametes; life history diplohaplontic, phases isomorphic; freshwater 
and marine. 

Plants of this genus are easily confounded with free-floating Chaetomorpha 
and infrequently branched Cladophora plants. 


Rhizoclonium riparium (Roth) Harvey 1849 [1846-1851], pl. 238. 

Conferva riparia Roth 1806, p. 216. 

Figure 66 

Plants entangled, yellowish green, branched or unbranched; cells 10-30 pm 
diameter, 1-6 diameter long. 

Hoyt 1920; Chapman 1971; Kapraun 1984; Richardson 1987. As Rhizoclonium 
kerneri, Chapman 1971; Richardson 1987. 
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Figure 66. Rhizoclonium riparium, scale 25 pm. [| — 


In estuaries on Spartina culms and on mud, fall—winter. 

Distribution: Canadian Arctic to Virginia, North Carolina, Georgia, Bermuda, 
southern Florida, USSR to Portugal; elsewhere, in temperate and tropical seas. 

The description given here includes the range of cells attributed to Rhizo- 
clonium riparium and R. kerneri Stockmayer. Kapraun’s (1984) North Carolina 
plants fell between the maximum 15 pm diameter of the latter species and the 
minimum of 20 pm diameter by which R. riparium is usually delimited, and he 
considered the species conspecific; Hoyt (1920) recorded plants of 20-25 ym 
diameter. North Carolina specimens have the same dimensions as the filaments 
of Chaetomorpha minima and could be unattached plants of that species. 


Valoniaceae 


Plants lacking central axes, composed of one or (often) many subspherical to 
clavate vesicles; forming cushions of indefinite size anchored on lower surfaces 
by hapteroid rhizoids; daughter vesicles produced endogenously or exogenously 
by parent vesicles; when endogenous, vesicles pressed against one another to 
form pseudoparenchymatous tissue; minute lenticular cells formed parietally 
along vesicle walls and often developing hapteroid extensions by means of 
which vesicles are held securely to one another or to the substratum. 


Valonia C. Agardh 1822 

Plants composed of one to many subspherical to clavate vesicles occurring 
singly or in clusters; daughter vesicles produced exogenously by parent vesicles 
and of like form and size; where known, sexual reproduction by isogametes. 


Valonia utricularis (Roth) C. Agardh 1822, p. 431. 

Conferva utricularis Roth 1797, p. 160, pl. 1, fig. 1. 

Plants attached, spreading or creeping among other algae, in part becoming 
erect, to 5 cm tall; composed of short, branching filaments; segments cylindrical 
to clavate, sometimes arcuate, 1.0—2.5 mm diameter, 5-20 mm long. 
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Williams 1948a. 

In lower intertidal on Cape Lookout jetty, spring. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, Portugal, Mediterranean, Azores, Madiera, Indian Ocean, 
Central Pacific islands. 


Species Excluded 


Valonia aegagropila C. Agardh 1822, p. 429. 
Known only from plants cast ashore (Blomquist and Pyron 1943). 


Dictyosphaeria Decaisne 1842 


Species Excluded 


Dictyosphaeria cavernosa (Forsskal) Borgesen 1932, p. 2., pl. 1, fig. 1. 
Known only from plants cast ashore (Blomquist and Pyron 1943). 


Anadyomenaceae 


Plants with branched filaments united in a single plane to form foliose blades in 
an open or closed reticulum. 


Key to the genera 


1. Filaments forming an open reticulum ...................... Microdictyon 
1. Filaments forming a closed reticulum ...................... Anadyomene 


Anadyomene Lamouroux 1812 

Plants foliose, with inconspicuous stalks, attached by rhizoids from lower stalk 
and larger rib cells; blades derived from radiating system of large cells that form 
the ribs of the blades, spaces between ribs filled by additional smaller cells; plas- 
tids polygonal; gametes anisogamous. 


Anadyomene saldanhae Joly et Oliveira Filho 1969, p. 30. 

Figures 67 and 68 

Plants erect; blades eperforate, foliose, fan-shaped, to 9 cm tall; rhizoids 
not forming stipes; main ribs uniseriate, visible to the naked eye, 250-350 um 
diameter, branching polychotomous, the ultimate spaces filled by smaller ellip- 
soidal cells in random arrangement, marginal cells spherical. 

As Anadyomene stellata, Blomquist and Pyron 1943; Schneider and Searles 
1973; Schneider 1976. 

Rare, collected once in the drift and once offshore in Onslow Bay from 23 m, 
August. ; 


78 : CHLOROPHYTA 





Figures 67, 68. Anadyomene saldanhae. 67. Habit, scale 0.5 cm. 68. Cellular detail of 
blade, scale 250 pm. 


Distribution: North Carolina, Bermuda, southern Florida, Bahamas, Carib- 
bean, Brazil. 


Microdictyon Decaisne 1841 

Plants with one or more nonstipitate, reticulate blades with spaces between the 
anastomosing filaments; anastomosis accomplished by either unmodified vege- 
tative cells or by cells with annulate or crenulate attachment pads at their free 
ends; daughter cells cut off in opposite, alternate, subsecund, or fan-shaped ar- 
rangement. 


Microdictyon boergesenii Setchell 1925, p. 106. 

Figure 69 

Blades to 6 cm tall and broad, margins lacerate, but if complete, fringed with 
short projecting branchlets; primary filaments 145-240 um diameter, slightly 
swollen, 2.5—3.5 diameters long, walls 2—3 1m thick, ultimate ramifications with 
cells 45-110 um diameter, 2-3 diameters long; branching angle wide but pro- 
jecting upward at less than 90°; meshes more trapezoid than rectangular, 0.3— 
0.4 mm; anastomosing of filaments accomplished without specialized attach- 
ment pads. 

Schneider and Searles 1973; Schneider 1976. 

Uncommon, on shells in Onslow Bay from 38 to 80 m, August. 

Distribution: North Carolina, Bermuda, Caribbean, Brazil, Canary Islands, 
Central Pacific islands. 

North Carolina specimens have primary filaments of 180—240 um diameter, 
slightly larger than the maximum originally reported by Setchell (1925); they are 
small single blades rather than the crowded concrescent specimens reported by 
Taylor (1960) to the south. 
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Figure 69. Microdictyon boergesenii, scale 250 tm (re- 
drawn from Schneider and Searles 1973). 
Figure 70. Struvea pulcherrima, scale 250 um. 


Boodleaceae 


Plants reticulate, forming either clusters of stipitate blades with anastomoses re- 
stricted to a single plane, or amorphous spongiose mats with anastomoses occur- 
ring in more than one plane; axial symmetry of opposite branching established 
early in development and continuing throughout the life of plants or lost as de- 
velopment continues. 


Struvea Sonder 1845, nom. cons. 

Plants with reticulate blades, monosiphonous stalks, and branched, prostrate 
rhizomes; blades single layered, produced by lateral branches cut off in regular, 
opposite patterns and anastomosing in a single plane; biflagellate and quadriflag- 
ellate swarmers forming in unmodified blade cells. 


Struvea pulcherrima (J. E. Gray) Murray et Boodle 1888, p. 281. 

Phyllodictyon pulcherrima J. E. Gray 1866, p. 70. 

Figure 70 

Plants to 15(—28) cm tall with several stalks 1-1.25 mm diameter arising 
from branched, prostrate rhizoidal bases; lower stalks unbranched or occasion- 
ally dichotomously branched, 1.5—5 cm tall, upper stalks producing a series 
of opposite branches; opposite branches forming reticulate blades, the lower 
blades sometimes remaining separate but more commonly joined with the upper 
branches to form a single blade; shape of blades variable, 10—12(—25) cm long, to 
15(—20) cm broad; lower pair of branches usually pedicellate, pedicels to 1 cm 
long; remaining branches usually sessile, united in the common blade. 
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Humm and Cerame-Vivas 1964; Schneider 1976. As Struvea ramosa, Schnei- 
der and Searles 1973; Schneider 1976; Blair and Hall 1981. 

At times abundant in Onslow Bay and Long Bay from 21 to 100 m, April— 
December. 

Distribution: North Carolina, South Carolina, Bermuda, southern Florida, 
Caribbean, Central Pacific islands. 

Struvea ramosa Dickie in Hooker has been distinguished from S. pulcherrima 
by the formation of separate paired blades in addition to the terminal blade. 
Plants in the Carolinas show both conditions, with intermediates between the 
extremes occurring in the same collections. We therefore treat both forms as rep- 
resentative of a single species. 


Chaetosiphonaceae 


Endophytic or epiphytic plants; multinucleate and possessing aseptate hairs. 


Blastophysa Reinke 1888 

Plants composed of flattened, irregularly lobed or vesicular, ellipsoid or irregu- 
larly shaped cells, single or, more commonly, several united by tubular connec- 
tions; growth by long tubular aseptate filaments that swell at tips to form cells 
that then separate from empty tubes by walls; colorless hairs formed singly or in 
clusters on cells; plastids angular, parietal, some with pyrenoids; reproduction 
by quadriflagellate zoospores. 


Blastophysa rhizopus Reinke 1888, p. 241. 

Figures 71 and 72 

Endophytic plants with ellipsoid, obovoid, or irregularly swollen vesicular 
cells; epiphytic plants with flattened and irregularly lobed cells; vesicular cells 
80 um diameter, 150 1m long; tubular connections 5—6 pm diameter; hairs single 
on the cells or in clusters, bases of hairs sometimes enlarged. 


Figures 71, 72. 
Blastophysa rhizopus. 71. 
Immature sporangium, 
scale 20 pm. 72. Sporan- 
gium with spores, scale 
20 pm. 
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Searles and Leister 1980. 

Growing in tissue of Predaea feldmannii, causing the red gelatinous host to 
appear greenish; from depths to 26 m in Onslow Bay, summer. 

Distribution: Maritimes, Massachusetts, North Carolina, Bermuda, Caribbean, 
Norway to British Isles, Mediterranean. 


CAULERPALES 


Plants acellular coenocytes, mostly aseptate except where reproductive struc- 
tures are delimited; branches commonly tubular, uniaxial, and freely branched, 
or multiaxial complexes of interwoven and united filaments; if symmetrical, not 
basically with radial symmetry, but secondarily so in some Udotea and Bryopsis 
species; cell walls of mannan or xylan with or without cellulose, some calcified; 
plastids numerous, discoid, with or without pyrenoids; asexual reproduction 
by biflagellate zoospores or aplanospores; sexual reproduction mostly anisoga- 
mous; basal bodies of flagella with simple, overlapping terminal caps and rudi- 
mentary proximal sheaths, life histories diplontic or diplohaplontic and with 
heteromorphic generations; “diploids” are in some cases heterocaryotic, karyo- 
gamy being delayed until long after plasmogamy. 

The order is broadly interpreted here; some of the families listed here are con- 
sidered orders in other treatments. 


Key to the families 


1. Tubular branches united into compact, integrated plants ................ 2 
1. Tubular branches not united into compact, integrated plants ............ 3 
2. Gametangia compound, with one discharge tube for several gametangial 

branchesleucoplastsipresentaee eraser cree eee Udoteaceae 
2. Gametangia simple; leucoplasts not present.................--. Codiaceae 
3) Plantsilivingonysandyonmhardisubsinatel ear reer tee eee 4 
3. Plants boring in carbonate shells and coral, or endophytic . . .. Ostreobiaceae 
4. Plants with decumbent rhizomes, attaching rhizoids, cytoplasm traversed by 

trabeculae’) .cnanecon se OR Ae OO eee Caulerpaceae 
4. Plants lacking rhizomes, rhizoids, and trabeculae .......... Bryopsidaceae 
Codiaceae 


Plants spongy, erect, or matlike, formed by interwoven tubular filaments; erect 
plants simple or branched; tubular filaments multinucleate, branched sym- 
podially, apices differentiated to form palisadelike tissue of utricles; plastids 
discoid, pyrenoids lacking; plant interiors complexes of slender, interwoven, 
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Figures 73, 74. Codium carolinianum. 73. Habit, scale 1 cm. 74. Utricles, scale 200 pm. 


colorless filaments; walls contain mannan; asexual reproduction by partheno- 
genesis; sexual reproduction anisogamous, biflagellate gametes formed by meio- 
sis in simple gametangia produced laterally on utricles; dioecious, life history 
diplontic. 

This family contains a single genus. 


Codium Stackhouse 1797 
Key to the species 


1. Plants irregularly branched, partially procumbent, the branches attached to 


theysubs trator ate cticlosniartoc ae creer cache meen oe C. carolinianum 
1. Plants dichotomously branched, erect, the branches free of the substratum 

er eee PA BACON eros Peles cae ck coins te ou RMAC omeeetee yr amtencrsRoRs Is Sheree elis shissaulsterecetes Zi 
ZaWtriclettipsrapiculatessaesssreeeemaeeecreca: C. fragile spp. tomentosoides 
ZaUtricleitipsmotapicullaten. sxe em accerieet ceaiiat sone: Siercvons epaicosca Gensel Sie lene 3 
3. Branches generally 2.5—4 mm diameter.................. C. isthmocladum 
3. Branches generally 4 mm diameter or larger ................0eceeeeeees 4 
4. Utricles mostly 220-500 ym diameter, 1100-1750 pm long ................ 

EL REI EST SETS ae FEES a lone IP er oP ar ate ined hain Graal C. decorticatum 
4. Utricles mostly 110-260 pm diameter, 650-1150 um long........ C. taylorii 


Codium carolinianum Searles 1972, p. 19, figs 1a, 2. 

Figures 73 and 74 

Plants procumbent, irregularly branched, anastomosing, and repeatedly at- 
tached to substratum; branches terete to slightly flattened, 4-11 mm diame- 
ter, utricles clavate or subcylindrical, 75-210 um diameter, 730—1510 um long, 
apices truncate, rounded, or occasionally slightly mammillate; utricle walls to 
2 um thick, 8-10 pm thick at apices; hairs infrequent, to five per utricle, originat- 
ing 140-175 pm below utricle apex; gametangia 195-260 um long, one to three 
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Figures 75, 76. Codium decorticatum. 75. Habit, scale 1 cm. 76. Utricles, scale 200 ym. 


per utricle, borne 240-350 um below apices of utricles on pedicels 14 1m long. 

Searles 1972; Schneider 1976; Blair and Hall 1981. 

Common on rock outcrops in Onslow Bay from 15 to 37 m, year-round, but 
dying back in winter. Common on some hard-bottom areas with little relief, the 
intertwined branches forming mounds that are often partly covered by shift- 
ing sand. 

Distribution: North Carolina (type locality), South Carolina, Florida Gulf 
coast, Puerto Rico. 

This is the dominant green alga in biomass in Onslow Bay (Schneider and 
Searles 1979). 


Codium decorticatum (Woodward) Howe 1911, p. 494. 

Ulva decorticata Woodward 1797, p. 55. 

Figures 75 and 76 

Plants erect, to 0.1-1(—3) m long, sparingly to profusely dichotomously 
branched; branches terete to flattened, flattening common at dichotomies, but 
entire branches flattened in sparingly branched individuals, 6-25 mm diame- 
ter, flattened branches to 6(—9) cm broad at dichotomies; utricles cylindrical 
or clavate (115—)220—500(—850) um diameter, (790—)1100—1750(—2000) um long; 
apices rounded, truncate, or depressed; utricle sidewalls 1.5—2.0 xm thick, to 
4—8 um thick at apices; medullary filaments (23—)35—85(—108) zm diameter; 
gametangia lanceolate-ovoid, (58—)70—125 um diameter, (144—)185—300(—390) 
uum long, to seven per utricle, on pedicels 10—15 xm long on protuberances 430— 
650 um below utricle apices. 

Hoyt 1920; Williams 1948a, 1948b, 1949, 1951; Stephenson and Stephenson 
1952; Taylor 1960; Schneider 1976. As C. tomentosum, Hoyt 1920. 
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Figure 77, 78. Codium fragile subsp. tomentosoides. 77. Habit, scale 1 cm. 78. Utricles, 
scale 200 pm. 


Common in sheltered sounds and exposed jetties, year-round, and uncommon 
offshore in Onslow Bay from 14 to 25 m, May—August. 

Distribution: North Carolina, South Carolina, Bermuda, southern Florida, 
Caribbean to Argentina, Spain, Portugal, Mediterranean, Azores, West Africa, 
Indian Ocean, ?Pacific Mexico. 

Young plants and plants in turbulent oceanic waters tend to be closely 
branched and terete. Plants from quiet, low-salinity environments are flattened, 
infrequently branched, and of great size. 


Codium fragile subsp. tomentosoides (van Goor) Silva 1955, p. 567. 

Codium mucronatum J. Agardh var. tomentosoides van Goor 1923, p. 134, 
fig 1c. 

Figures 77 and 78 

Plants erect, abundantly dichotomo-fastigiately branched, 15—25(—50) cm tall, 
branches terete, 3—8(—10) mm diameter; utricles narrowly to broadly clavate or 
cylindrical, (105—)165—325(—400) zm diameter, 550—1050 pm long, apices apicu- 
late; hairs or hair scars one to two per utricle, 130—260 tm below apices; game- 
tangia ovoid, oblong, or fusiform, 72-92 um diameter, 260-330 ym long, borne 
on protuberances near middle of utricles; heterothallic. 

Searles, Hommersand, and Amsler 1984. 

On jetties and seawalls in the sounds in all seasons, growing intermixed with 
Codium decorticatum. 

Distribution: Maine to New Jersey, North Carolina, Norway to Spain, Mediter- 
ranean, Australia, Central Pacific islands, Japan, Alaska to Pacific Mexico, west- 
ern South America. 
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Figures 79, 80. Codium isthmocladum. 79. Habit, scale 1 cm. 80. Utricles, scale 100 pm. 


This weedy subspecies appeared in Long Island Sound in the late 1950s and 
by the 1980s had spread to North Carolina, currently the southern limit of dis- 
tribution on this coast. 


Codium isthmocladum Vickers 1905, p. 57. 

Figures 79 and 80 

Erect branches from crustose base, to 20 cm high, dichotomously branched to 
twelve orders, at times proliferous; branches terete or occasionally flattened in 
middle and lower parts of plant, at times markedly constricted above dichoto- 
mies, (2—)2.5—4(—5) mm diameter; utricles subcylindrical to clavate or pyriform, 
120—350(—475) um diameter, 460-850 pm long, often constricted 130—260 ym 
below apices; apices rounded or truncate; utricle sidewalls 1.5 wm thick, apices 
slightly (4—8 pm) to markedly (—110 pm) thick, incrassate apices lamellate; hairs 
or hair scars common, few to several per utricle, 40-120 um below utricle 
apices; medullary filaments 26—42 um diameter; gametangia lanceolate-ovoid 
to oblanceolate-ovoid, frequently longitudinally asymmetrical, (48—)65—130 tm 
diameter, 180—280 pm long, two to several per utricle on short (ca. 5—7 ppm) pedi- 
cels near middle of utricles. 

Blomquist and Pyron 1943; Williams 1948a, 1948b, 1949, 1951; Taylor 1960; 
Schneider 1976; Searles 1987, 1988. 

On coastal jetties and in sounds in summer and fall, common offshore in 
Onslow Bay and Long Bay from 14 to 45 m year-round, and from 17 to 35 m on 
Gray’s Reef and Snapper Banks, March—September. 

Distribution: North Carolina, South Carolina, Georgia, Bermuda, southern 
Florida, Gulf of Mexico, Caribbean, Brazil. 

This species is the most frequently collected Codium in offshore waters 
(Schneider 1976), but it is second to C. carolinianum in total biomass in Onslow 
Bay (Schneider and Searles 1979). 
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Figures 81, 82. Codium taylorii. 81. Habit, scale 1 cm. 82. Utricles, scale 100 pm. 


Codium taylorii Silva 1960, p. 510. 


Figures 81 and 82 
Plants erect, to 15 cm tall, divaricately dichotomously branched to seven 


to nine orders, sometimes appearing cervicorn due to uneven development 
of the dichotomies; branches (3—)4—8(—25) mm broad, 3—4 mm thick, tips ob- 
tuse; utricles cylindrical or clavate (55—)110—260(—380) tum diameter, (550—)650— 
1150(—1450) um long, apices slightly rounded to subtruncate; end walls to 23 1m 
thick; hairs or hair scars 50-105 pm below ends of utricles, two to several per 
utricle; medullary filaments 15-35 um diameter; gametangia ellipsoid or cylin- 
drical, 45-85 um diameter, 200—300(—350) um long, one or two per utricle, on 
stalks to 8 um long, 275—430 um below ends of utricles. 

Searles, Hommersand, and Amsler 1984. 

Rare, on rock ledges off Cape Fear from 27 m, August-September. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 


Caribbean, Brazil, Israel, Canary Islands, West Africa. 


Udoteaceae 


Tubular, multinucleate, branched filaments, unorganized or more typically inter- 
woven or laterally united to form large macroscopic plants; with or without spe- 
cialized photosynthetic utricles; walls composed of xylan, many also producing 
deposits of calcium carbonate; two types of plastids formed: chloroplasts and 
colorless, starch-forming leucoplasts; life history diplohaplontic, anisogamous 
gametes formed in clusters of gametangia that have common discharge tubes; no 
asexual reproductive cells formed, but new plants vegetatively arising from rhi- 


zoids. 
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Key to the genera 


1. Filaments forming loose, undifferentiated mats of filaments ... Boodleopsis 
1. Filaments united into macroscopic plants with stipes and expanded blades 

6 68Gb eanblies tg eijorlovis, ia ca BS lia. a lGyreMieh-t erste. Gecaucs. obaaluastelia co. ePPe lao feakeelcoltey cote Oooh a ae 2 
2.;Plantsealeified) . .:.4)..5.aceia corse 8 Se enieeie tore Udotea 
2: \Plantsuncalcified:s..Wiacteeec soci moet ete ee eOr eee Avrainvillea 


Avrainvillea Decaisne 1842 

Plants with masses of rhizoidal filaments anchoring stalked or sessile masses of 
soft, spongy filaments united to form the erect, photosynthetic, often bladelike 
parts of plants; not calcified; dark green, yellowish green, or brownish green; 
filaments dichotomously branched, sometimes constricted above dichotomies, 
often torulose or moniliform. 


Avrainvillea longicaulis (Kiitzing) Murray et Boodle 1889, p. 70. 

Rhipilia longicaulis Kiitzing 1858, p. 13, pl. 28, fig. 2. 

Figure 83 

Plants 6—15 cm tall, sometimes gregarious; stipes compressed or terete, 3— 
10 cm long, 4-10 mm diameter; blades cuneate-rounded at bases, above round, 
obovate, or spatulate, 6-11 cm long, 5-14 cm broad, not zonate, either smooth 
or hairy; medullary filaments 28—60 pm diameter in stipes, 28—35 pm in blades, 
constricted above the forkings, otherwise of uniform diameter; outer filaments 
thinner and sometimes moniliform. 

Taylor 1960; Schneider 1976. As A. mazei sensu Williams 1951. 

Common in Onslow Bay, growing on sand-covered rock outcroppings from 15 
to 32 m, June—November. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Central 
Pacific islands. 

Inclusion of North Carolina plants in this species requires emendation of the 
description of the species presented by Olsen-Stojkovich (1985) in her mono- 
graph of Avrainvillea. Local plants are larger than the 12-cm-tall, 3-8-cm-wide 
plants she reported. North Carolina plants are up to 15 cm tall and blades are up 
to 14 cm broad. Stipes are at most 4 cm long with medullary filaments of greater 
diameter—50—60 1m—than previously noted. Stipes are covered by an inter- 
digitating cortex of moniliform, dichotomously branched filaments. Blades up to 
11 cm long and 14 cm broad are composed of loosely associated filaments, 28— 
35 um diameter, constricted above dichotomies and elsewhere torulose but not 
moniliform. 
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Figure 83. Avrainvillea longicaulis, scale 1 cm. \ 
Figure 84. Boodleopsis pusilla, scale 100 pm. 


Boodleopsis A. et E. S. Gepp 1911 

Plants filamentous, uncalcified; the filaments loosely interwoven and forming 
mats; filaments di- to trichotomously or irregularly branched, constricted or not 
constricted above forks; reproducing by biflagellate and stephanokont cells. 


Boodleopsis pusilla (Collins) Taylor, Joly, et Bernatowicz 1953, p. 105. 

Dichotomosiphon pusillus Collins 1909, p. 431. 

Figure 84 

Lower filaments to 90 um diameter, often colorless, of irregular contour, not 
sharply constricted, though frequently showing cross walls, often attenuated 
into rhizoids; upper filaments more frequently branched, 23-48 um diameter, 
strongly constricted at bases of branches and elsewhere; coral-like masses of 
short, unconstricted filaments often produced on upper branches; pyriform to 
subspherical sporangiumlike structures sometimes present, 60—170 um diame- 
ter, 82-260 um long; akinetes of very irregular form produced in culture. 

Searles and Leister 1980; Searles 1987, 1988. 

On rocks in depths to 35 m on the Carolina and Georgia continental shelf, 
June—August. 

Distribution: North Carolina, Georgia, Bermuda, Caribbean, Brazil, Central 
Pacific islands. 

Collections in the region have not demonstrated the cross walls, the coral-like 
masses of filaments, or the sporangiumlike structures reported for the species. 
Small, lateral, pricklelike structures are present in some specimens and trichoto- 
mies are frequent. 

Calderon-Saenz and Schnetter (1989) studied plants identified as this species 
from the supralittoral in Colombia—plants with slender (to 20 um diameter), 
erect filaments. They reported formation of motile, biflagellate, and stephano- 
kont cells formed in separate gametangia and sporangia on the same plants. 
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Udotea Lamouroux 1812 

Erect, calcified plants anchored by rhizoidal bases, with fan- or funnel-shaped 
blades supported by stalks; stalks and blades composed of laterally joined, 
dichotomously branched filaments constricted at bases of branches as well as 
along internodes; distinctive lateral branch filaments forming cortical layers on 
stalks and in some cases over blades; reproduction anisogamous, plants dioe- 
cious. 


Key to the species 


1. Blade without corticating filaments ...................... U. cyathiformis 
ie Bladelcorticated|by brancheditilamentsmarerenreereeneer rere U. flabellum 


Udotea cyathiformis Decaisne 1842, p. 106. 

Figures 85 and 86 

Plants 6—13 cm tall; blades whitish green, forming shallow cups or funnels; 
cups symmetrical or asymmetrical and sometimes incomplete, 3-8 cm diame- 
ter, texture thin, readily split, the surface smooth except at outer edges, zonate 
growth bands sometimes evident, composed of straight, nearly parallel filaments 
running radially from the top of stalks; filaments 30-50(-135) um diameter, 
without corticating filaments or projections; stalks terete, 2-4 mm diameter, to 
1.5 cm long, surfaces smooth, corticating filaments closely packed, ends trun- 
cate, not greatly thickened. 

Hoyt 1920; Taylor 1960; Schneider 1976. As Udotea conglutinata sensu Wil- 
liams 1951. 

Common in Onslow Bay from 14 to 48 m, May—November. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Brazil. 

A frequently encountered alga on flat, sand-covered rocks in offshore North 
Carolina waters. Often occurring in small stands, probably resulting from vege- 
tative propagation by rhizoidal growth through the sand. 

North Carolina plants assigned to Udotea conglutinata (Ellis et Solander) 
Lamouroux (1816) appear to be specimens of U. cyathiformis in which the pel- 
tate blade is incomplete or split. 


Udotea flabellum (Ellis et Solander) Howe 1904, p. 94. 

Corallina flabellum Ellis et Solander 1786, p. 124, pl. 24. 

Figure 87 

Plants to over 20 cm tall, bright or dark green; blades broadly fan shaped, 
green to dark green, strongly zonate, flexible, although strongly calcified, 5— 
21 cm long and 5—30 cm wide, cordate below, rounded above, often reniform and 
proliferous, free margins irregularly crenate, surfaces often becoming folded and 
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Figures 85, 86. Udotea cyathiformis. 85. Funnel-shaped blade, scale 0.5 cm. 86. Split, 
fan-shaped blade, scale 1 cm. 
Figure 87. Udotea flabellum, scale 1 cm. 


ribbed, sometimes cleft into several wedge-shaped segments; surfaces continu- 
ous, smooth, corticated with densely branched, truncate filaments with thick- 
ened ends; stalks 1—2 cm long, arising from masses of rhizoidal filaments, to 
1 cm wide and flattened above, smaller and terete below, corticating filaments 
similar to but longer than those of blades. 

Williams 1951; Schneider 1976. 

Infrequent in Onslow Bay from 35 to 40 m, May—September. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Brazil, 
Indian Ocean, Central Pacific islands. 


Caulerpaceae 


Plants mostly with stolons or rhizomes, anchoring rhizoids and erect photosyn- 
thetic branches; rhizome, stolon, and branch cytoplasm traversed by trabecu- 
lae; walls composed of xylan; erect branches of diverse morphology, simple or 
branched with radial or bilateral symmetry; chloroplasts and leucoplasts both 
present; life history diplontic; sexual reproduction anisogamous; gametes form- 
ing by meiosis in undifferentiated parts of branches and discharged through 
papillae. 
This family contains a single genus. 
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Caulerpa Lamouroux 1809c 
Key to the species 


1. Erect photosynthetic branches having the form of flat entire blades, occasion- 


ally proliferous from the stalk or blade ....................04. C. prolifera 
1. Erect photosynthetic branches pinnately or radially branched ........... 2 
2. Branchlets pinnate. ....senme cucu cee erie Ome One C. mexicana 
2. Branchletswadial 5... .o5ehRiee omen enone C. racemosa var. laetevirens 


Caulerpa mexicana Sonder ex Kiitzing 1849, p. 496. 

Figure 88 

Erect branches to 25 cm tall, 5-16 mm wide, simple or occasionally forked, 
pinnately divided, with two rows of pinnules; pinnules acuminate, flat, linear 
or tapering, oval to oblong, or arcuate, basally narrowed; rhizomes 0.5—1.25 mm 
diameter. 

Searles 1987, 1988. 

On rock outcroppings of Gray’s Reef from 17 to 21 m, July—August. 

Distribution: Georgia, Bermuda, southern Florida, Gulf of Mexico, Caribbean, 
Brazil, Indian Ocean, Central Pacific islands. 


Caulerpa prolifera (Forsskal) Lamouroux 1809d, p. 332. 

Fucus prolifer Forsskal 1775, p. 193. 

Figure 89 

Erect branches bearing single, flat, oval to linear-oblong entire blades, 3-15 cm 
long, 3-15 mm wide, on stalks 0.5—1 mm long; occasionally with secondary 
blades from stalks or blade faces or margins. 

Hoyt 1920; Williams 1951; Taylor 1960; Schneider 1976; Kapraun 1984. 

Common in Onslow Bay from 15 to 48 m, May—December; infrequent in 
sounds and on jetties year-round. 


Figure 88. Caulerpa mexicana, scale 1 cm. 
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Figure 89. Caulerpa prolifera, scale 1 cm. 
Figure 90. Caulerpa racemosa var. laetevirens, scale 0.5 cm. 


Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, Mediterranean, Central Pacific islands. 


Caulerpa racemosa var. laetevirens (Montagne) Weber-van Bosse 1898, p. 366. 

Caulerpa laetevirens Montagne 1845, p. 16. 

Figure 90 

Erect branches 0.5—5 cm tall; branchlets peltate, with slender pedicels 1— 
2 mm long supporting cup-shaped or flattened discs 1-2 mm thick, 1.5-8 mm 
diameter, with entire margins, or branchlets subcylindrical to clavate, the apices 
rounded. 

As C. racemosa var. peltata, Schneider 1975b, 1976. 

Rare, collected attached once, in Onslow Bay from 37 m, July. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil; elsewhere, widespread in tropical seas. 

Plants with peltate branchlets have traditionally been placed in Caulerpa pel- 
tata (Lamouroux) Weber-van Bosse (1898) or in C. ramosa var. peltata (Lamour- 
oux) Eubank (1946). Ohba and Enomoto (1987) presented experimental obser- 
vations indicating that the peltate form is a response of var. laetevirens to low 
light flux. 


Bropsidaceae 


Plants with branched, tubular, multinucleate filaments or simple vesicles; fila- 
ments not united into complex macroscopic plants; chloroplasts numerous, dis- 
coid or elliptical, with or without pyrenoids; cell walls of gametophytes contain 
cellulose and xylan; the walls of sporophytes contain mannan; life histories dip- 
lontic or diplohaplontic and the generations heteromorphic. 

The family is represented in the flora by plants assigned to Bryopsis and 
Derbesia, which, on the basis of their respective type species, may be retained as 
distinct genera. The type species of Bryopsis has only one macroscopic phase, 
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a siphonous gametophyte, the sporophyte being represented by a protonemal 
stage. The type species of Derbesia, on the other hand, has a life history in which 
a siphonous sporophyte alternates with a vesicular gametophyte originally de- 
scribed as a species in an independent genus, Halicystis. One species of Derbe- 
sia, however, has been found to be the sporophyte in a life history in which the 
gametophyte is recognizable as a previously described species of Bryopsis. This 
species has been segregated into the genus Bryopsidella. The life histories of 
Bryopsis and Derbesia species in this flora have not been determined, nor have 
Halicystis stages been reported. 


Key to the genera 


1. Plants with erect axes bearing short, determinate branchlets (pinnules) ..... 


asi aaa "ale ln -SGUNTR a tek clan OES sag SRSh i tae Arron NPe Meee epe eee Coe ete nee Bryopsis 
1. Plants irregularly branched, with no differentiation of main axes and branch- 
LOTS) eigiaarare cies to inreesale ano ate ter airs GTe cuneate Derbesia 


Bryopsis Lamouroux 1809b 

Plants erect, clumps of percurrent axes with one to several orders of branching; 
axes with pinnate, radial, or unilateral branchlets (pinnules); plastids numerous, 
discoid, with one to several pyrenoids; pinnules cut off by basal cross walls func- 
tioning as gametangia or as vegetative propagules. 


Key to the species 


1. Plants light green to olive green, erect axes with pinnules in two rows, form- 
ing triangular to lanceolate fronds, or pinnules irregularly disposed along and 
around ‘theraxesi.c nis pete a aoe Oe ae cena eae B. plumosa 

1. Plants dark green, erect axes with pinnules in two rows, all pinnules except 
those at tips of axes approximately the same length to form linear-lanceolate 
PROMS) sd. mare ehh Wee Aaa Sten eaavac dent aren gear ner ete en ereeene B. pennata 


Bryopsis pennata Lamouroux 18094, p. 333. 

Figures 91 and 92 

Plants growing in tufts, dark green, attached by rhizoids, to 7 cm tall, the 
tips sometimes arcuate; pinnules distichous and, except for those at tips of 
fronds, mostly of equal length; fronds linear-lanceolate or oblong; main axes 
240-360 um diameter, fronds 5—8 mm broad, branchlets 75-150 um diameter. 

Blomquist and Humm 1946; Williams 1948a; Taylor 1960; Schneider 1976; 
Searles 1987, 1988; Kapraun 1984. 

On ocean jetties, summer; rare offshore in Onslow Bay from 34 m, June; off- 
shore in Georgia from 17 to 35 m, July—August. 
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Figures 91,92. Bryopsis 

pennata. Habit of two 

blades, scale 250 ym. 92. 

Blade apex, scale 100 pm. 91 — 





Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Brazil, France to Portugal; elsewhere, widespread in temperate and 
tropical seas. 


Bryopsis plumosa (Hudson) C. Agardh 1822, p. 448. 

Ulva plumosa Hudson 1778, p. 571. 

Figure 93 

Plants light to olive green, in erect clumps, to 12 cm tall; primary axes fre- 
quently forming secondary axes from older laterals; pinnules forming triangular 
fronds above, with axes naked below, or unilateral pinnules, or irregularly and 
radially distributed along and around axes. 

Bailey 1848; Harvey 1958; Melvill 1875; Hoyt 1920; Taylor 1960; Kapraun 
1984; Richardson 1986, 1987. As B. hypnoides, Blomquist and Humm 1946; 
Williams 1948a, 1949, Stephenson and Stephenson 1952; Taylor 1960; Kapraun 
1984. As B. hypnoides f. prolongata, Chapman 1971; Richardson 1987. 

On jetties and seawalls year-round in the Carolinas and Georgia, but most 
abundant fall to spring. 

Distribution: Newfoundland to Virginia, North Carolina, South Carolina, 
Georgia, USSR to Portugal, Mediterranean, Azores, southern Africa, Indian 
Ocean, Australia, Japan, British Columbia to Pacific Mexico. 

Shevlin (personal communication) thinks that Bryopsis hypnoides Lamour- 
oux is probably a growth form of B. plumosa. It has been described as dull or 
dark green with pinnules as slender as 40—80 um surrounding the branch axes 
in an irregular radial pattern. 


Derbesia Solier 1846 

Sporophytes with tufted, tubular filaments, dichotomously or laterally 
branched; multinucleate, with many discoid to ellipsoid or spindle-shaped plas- 
tids with or without pyrenoids; walls containing xylan; sporangia lateral on 
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Figure 93. Bryopsis plumosa, habit of two plants, scale 0.5 cm. 


erect filaments; zoospores stephanokont; gametophytes subspherical, with many 
plastids like those of sporophytes; gametes anisogamous, biflagellate. 


Key to the species 


1. Filament diameter less than 40 pm, plastids lacking pyrenoids, sporangia 


cylindrical to.clavate 7.44. ee eee D. marina 
1. Filament diameter greater than 40 um, plastids with pyrenoids, sporangia not 
cylindrical oriclavate 3g. on eee ee eee D. turbinata 


Derbesia marina (Lyngbye) Solier 1846, p. 453. 

Vaucheria marina Lyngbye 1819, p. 79, pl. 22:A. 

Figure 94 

Plants forming tufted clumps 1—3 cm high attached by contorted creeping 
basal filaments; branching lateral and dichotomous; filaments (11—)25—40(—70) 
uum diameter; plastids ovoid discs, (1—)2.5(—4) jum wide, (3—)5.5(—8) um long, 
without pyrenoids; sporangia clavate, subcylindrical, or ovoid, with rounded 
apices, (38—)53—110(—150) zm diameter, (85—)120—255(—333) um long, pedicels 
at septa (10—)12—19(—35) um diameter, sporangia at maturity containing sixteen 
to thirty-two zoospores. 

Sears and Wilce 1970; Searles 1987, 1988. As D. vaucheriaeformis sensu Wil- 
liams 1948a; Schneider 1976. As D. lamourouxii sensu Williams 1948a. 

Growing from the shallow subtidal on exposed coastal jetties year-round, and 
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Figure 94. Derbesia marina, sporangia, scale 
25 pm. 

Figures 95-97. Derbesia turbinata, sporangia, 
scale 25 um. 





offshore in the Carolinas and Georgia from 17 to 60 m, June—December. 

Distribution: Newfoundland to Connecticut, North Carolina, Georgia, Ber- 
muda, USSR to France, Australia, Japan, Alaska to California. 

Identified by Sears and Wilce as Derbesia marina, the local plants are in most 
respects smaller than those recorded elsewhere. Filaments range from 11 to 
31 pm diameter and sporangia from 38 to 53 1m diameter and 85 to 120 um long. 
This species appears to be the commonest Derbesia in the flora. Elsewhere it is 
associated with a Halicystis stage. Previous records of D. vaucheriaeformis and 
D. lamourouxii appear to have been based on this species, except for Brauner 
(1975). The filaments of Brauner’s alga are broader than 40 um but are sterile and 
not determinable to species or genus and may have been a species of Vaucheria. 


Derbesia turbinata Howe et Hoyt 1916, p. 106, pl. 11, figs 10-16. 

Figures 95-97 

Filaments dark green or olive green, more or less creeping, forming tangled 
tufts to 9 cm long, basal parts sometimes here and there forming cysts; filaments 
(16—)40—75(—100) um diameter, sparingly subdichotomous but more often later- 
ally branched, lateral branches usually without basal cross walls, dichotomous 
branches with or without one or two cross walls above dichotomies; plastids 
with pyrenoids, orbicular, elliptic, or ovate, 4-5 pm wide and 6—8 um long, or 
tapering sharply at each end; sporangia usually obconic or pyriform, less com- 
monly turbinate, obovoid, pestle shaped, or spherical, (55—)115—190 pm long, ex- 
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cluding pedicels, 85-165 zm diameter, apices rounded or flat; pedicels mostly 
15—33(—75) pm long, 12—22 tum diameter; zoospores unknown. 

Howe and Hoyt 1916; Collins 1918; Hoyt 1920; Searles 1987, 1988. As D. sp. 
Sears and Wilce 1970. 

From offshore rocks in Onslow Bay and Georgia Snapper Banks, from 17 to 
35 m, July-August. 

Distribution: North Carolina (type locality), Georgia. 

In our collections, any single plant had sporangia that were either clearly 
longer than broad or else were broader than long. The latter plants were consid- 
ered distinct in earlier publications (Searles 1987, 1988) but are here included 
in Howe and Hoyt’s species. 


Ostreobiaceae 


Plants endophytic or endozoic in calcareous substrates; filaments with irregular 
diameters and branching, generally cylindrical or inflated, at times constricted, 
septate, and anastomosing; plastids discoid and lack pyrenoids. 

This family contains a single genus. 


Ostreobium Bornet et Flahault 1889 
Ostreobium quekettii Bornet and Flahault 1889, p. clxi, pl. 9, figs 5—8. 

Figure 98 

Filaments slender, mostly 4—5 ym diameter, twisted in the substrate, inflated 
to 40 um diameter locally, reduced to 2 1m diameter at branch tips. 

Aziz and Humm 1962. 

In shells in tide flats and in coral on jetties in sounds; July. 

Distribution: Canadian Arctic to Connecticut, North Carolina, Colombia, Nor- 
way to Spain, British Columbia to Pacific Mexico. 


Figure 98. Ostreobium quekettii, scale 10 pm. 
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DASYCLADALES 


Species Excluded 


Batophora oerstedii var. occidentalis (Harvey) Howe 
Cast ashore as drift after storm (Blomquist and Pyron 1943). There are no 
records of attached plants. 


CHLOROPHY CEAE 


Species Excluded 


Uronema curvata Printz 
There are no voucher specimens from Williams’s (1948b) record of this alga 
and it has not been re-collected in the region. 
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CHRYSOPHYTA 


Plants marine or freshwater; unicellular, colonial, multicellular, or acellular; 
chlorophyll a often associated with chlorophyll c, often with abundant xantho- 
phylls; endoplasmic reticulum often fused with plastid membranes; stored car- 
bohydrates beta-linked glucose (chrysolaminarin). 


XANTHOPHYCEAE 


Chlorophyll pigments usually dominant; plants typically green or yellow-green; 
chlorophyll c present, but not in large quantities; cell walls cellulosic; motile 
cells with pairs of flagella of different length, one typically hairy, and one 
smooth. 


VAUCHERIALES 


Vegetative plants acellular; asexual reproduction by zoospores, autospores, 
aplanospores; isogamous, anisogamous, or oogamous. 


Vaucheriaceae 


Plants with branching coenocytic filaments. 


Vaucheria De Candolle 1801 
Branched filaments making cross walls only with the formation of reproductive 
structures; peripheral cytoplasm containing many discoid plastids and nuclei; 
asexual reproduction by multinucleate compound zoospores bearing many pairs 
of smooth but unequal-length flagella, one compound zoospore formed per 
sporangium; sexual reproduction oogamous, one egg and zygospore formed per 
oogonium; sperm biflagellate, one flagellum bearing two rows of stiff hairs, the 
other smooth, both laterally inserted; meiosis occurring at germination of the 
zygote. 

The following account is based on the work on the marine and brackish 
species of North Carolina by Ott and Hommersand (1974). 


Key to the species 


1. Plants with empty spaces cut off below the antheridia .................. 2 
1. Plants without empty spaces below the antheridia...................... 8 
2. Androphores separated from the main filaments by empty spaces ........ 3 
2. Androphores not separated from the main filaments .................... 4 
3. Oogonia sessile, bases of oogonia equal to or slightly smaller than diameter of 


OOSOMA MEER Te Oe on Ahlan nee Ae oe V. acrandra 


Figure 99. Vaucheria acrandra, filament bearing 
oogonium and antheridia, scale 50 pm (redrawn 
from Ott and Hommersand 1974). 





3. Oogonia pedicellate, pedicel narrower than oogonium............ V. adela 
AS Hilamentidiameters 2s iniomleSsianeeeennnneececirint arnt V. minuta 
4; Filamentidiameter greatenithan!32)misens-e ee eerie erie 5 
5. Filament diameter 72 pm or greater; oogonia with separate protoplasmic mass 

injoogonialbelowszy cOSpORe eee rer ecient eet V. litorea 
5. Filament diameter less than 72 tym; oogonia without separate protoplasmic 

TYVASS ie sice! 5, 47 le sheen eso Paton oe pelt clay Rope usge oe tenemos okeacme Nemec Sica shee a ak RIC ae een 6 
6. Oogonia with three to six tubular papillae forming crowns ..... V. coronata 
6: Oogonia without CROWNS. «65.2 ie eee wo once «che csiors eae cia nena 7 
7. Oogonia opening by prominent hooked beaks................... V. nasuta 
7. Oogonianwithoutshookedibedks/eeeenee ee nEererreen re rrer: V. longicaulis 
8>/Antheridialsessilesovoildaeeeese eee eee enero V. velutina 
8. Antheridia pedicellate or terminating a straight branch, cylindrical or ovoid 

Si Bi-8) ices ca, al ahintcamGs'% Flay 3 ide vg tee 01 aseaulll ale nap ence Marah oUMBey ouch au a feege malts qesehte ts ct s seston Re heme ae ae aE 9 
QeMaturelzygosporesidarkesreeninee ne errr Ener V. arcassonensis 
9a Matureizyeosporesimeddishmranreen errr tence tant V. erythrospora 


Vaucheria acrandra Ott et Hommersand 1974, p. 373, figs 1-4. 

Figure 99 

Filaments 45—78 um diameter; monoecious, with androphores borne termi- 
nally; one to five antheridia borne laterally on an androphore, sessile or pedi- 
cellate, hooked or straight, 65-100 ppm long, opening by terminal pores; andro- 
phores produced from the main filament, solitary or occasionally two or more 
in series, terminal, cylindrical, 123-225 ym long, 45-70 tm diameter, separated 
from the main filament or adjacent androphores by an empty space; oogonia soli- 
tary on the filament, sessile, attached by a broad base, ovoid to concavo-convex, 
erect or slightly oblique, 90-150 ym long, 65-105 pm diameter, opening by a ver- 
tical to horizontal terminal pore, with or without short beaks; zygospores ovoid 
to subspherical, almost filling the oogonium, 70—142 um long, 65-97 um diame- 
ter; mature zygospores dark yellowish brown. 

Ott and Hommersand 1974. 
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Figure 100. Vaucheria adela, filament bearing oogonium and antheridia, scale 50 ym (re- 
drawn from Ott and Hommersand 1974). 

Figure 101. Vaucheria arcassonensis, filament bearing oogonium and antheridium, scale 
50 um (redrawn from Ott and Hommersand 1974). 


Reported only from Fort Fisher, N.C., where it formed small mats on salt 
marsh mud, January. 
Distribution: Endemic to North Carolina as currently known. 


Vaucheria adela Ott et Hommersand 1974, p. 374, figs 5—8. 

Figure 100 

Filaments short and frequently branched, 20—45 um diameter; monoecious, 
with androphores borne terminally; antheridia solitary or sometimes two or 
three on an androphore, borne on short to exceedingly long pedicels (10— 
130 ym), straight, slightly hooked, or coiled, lanceolate to oblanceolate, 58— 
85 um long, 15-30 pm diameter, opening by single terminal pores; androphores 
produced from the main filament, terminal or rarely intercalary, cylindrical, 
50—450 pm long and 20—45 ttm diameter, separated from main filaments by 
empty spaces; oogonia solitary on filaments, subsessile to pedicellate, ovoid to 
obliquely ovoid, 97-130 um long, 45-72 um diameter, opening by narrow ver- 
tical or slightly oblique beaks; zygospores ovoid, almost filling the oogonium, 
58—90 um long, 45—72 um diameter, mature zygospores pale brown with single 
reddish-brown spots. 

Ott and Hommersand 1974. 

Forming small mats on intertidal mud among other species of Vaucheria 
in shade of Juncus and Spartina, Fort Macon (type locality) and Fort Fisher, 
January—February. 

Distribution: Endemic to North Carolina as currently known. 


Vaucheria arcassonensis Dangeard 1939, p. 216, figs 10m—10r, 11a—11e. 

Figure 101 

Filaments 20-65 um diameter; dioecious or occasionally monoecious, one 
or two antheridia, adjacent to oogonia, rarely bifurcate, on pedicels of vary- 
ing length and highly contorted or coiled, tubular and sometimes approaching 
200 um long, opening by single small terminal pores; oogonia solitary or clus- 
tered in groups of two to four, borne on curved pedicels of varying length, rarely 
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Figure 102. Vaucheria coronata, filament bearing oogonium and antheridium, scale 
50 1m (redrawn from Ott and Hommersand 1974). 
Figure 103. Vaucheria erythrospora, filament bearing oogonium and antheridia, scale 
50 xm (redrawn from Ott and Hommersand 1974). 


sessile, ovoid to cylindrical, usually slightly curved and opening by single ter- 
minal pores which can be horizontal, vertical, or incurved; zygospores ellipsoid 
to ovate, filling all but the base and apex of oogonia, 65-149 ym long, 58-84 tm 
broad; mature zygospores dark green with conspicuous oil droplets, not persist- 
ing, leaving behind old oogonium walls. 

Whitford and Schumacher 1969; Blum 1972; Ott and Hommersand 1974. 
Found growing under Juncus and Spartina throughout North Carolina on inter- 
tidal marsh mud, December—March. 

Distribution: New England to North Carolina, Atlantic Europe. 

The most abundant of the Vaucheria species. 


Vaucheria coronata Nordstedt 1879, p. 177, pl. 1, figs 1—9. 

Figure 102 

Filaments 40—65 tum diameter; monoecious or dioecious, antheridia solitary 
and terminal on branches with or without associated oogonia, separated from 
filaments by empty spaces 12—15 pm long, or antheridia intercalary, two to six 
in series on main filaments, each separated by an empty space; antheridia 40— 
105 um long and 30—52 um diameter, with one (rarely two) lateral discharge 
papillae; oogonia borne on the antheridial branches or on unisexual filaments, 
solitary, sessile or subsessile, obovoid to obliquely obovoid, vertical or bent hori- 
zontally toward the distal end of main filaments, 94-165 ym long, 76-120 pm 
diameter, opening by three to six tubular papillae forming a corona; zygospores 
spherical to subspherical, not filling oogonia, 55-130 pm diameter, pale brown 
at maturity with two to three reddish-brown spots. 

Whitford and Schumacher 1969; Blum 1972; Ott and Hommersand 1974. 

Throughout North Carolina salt marshes on intertidal mud under Juncus and 
Spartina, January—April. 

Distribution: New England to North Carolina, Atlantic Europe. 
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Vaucheria erythrospora Christensen 1956, p. 275, figs 1, 2. 

Figure 103 

Filaments 25—40 pm diameter; monoecious, antheridia single, pedicellate, and 
circinate, 16—26 im diameter, opening by single terminal pores; oogonia borne 
on the end of short or long lateral branches, solitary or occasionally in pairs, 
ovoid to concavo-convex, 80—145 um long, 58-80 um diameter, opening by 
single terminal pores on papillae or beaks directed toward the associated anther- 
idia; zygospores ovoid to globose, not filling the oogonial beaks, zygospore walls 
with a reddish layer at maturity. 

Blum 1972; Ott and Hommersand 1974. 

Near the high-tide line of marshes on Topsail Island exposed to saltwater 
flooding at extremely high tides, November—March. 

Distribution: North Carolina, Atlantic Europe, Japan. 


Vaucheria litorea Hofman ex C. Agardh 1822, p. 463. 

Figures 104 and 105 

Filaments 72—97 «1m diameter; dioecious, antheridia 525—750(—1450) um long, 
65—74 «tm diameter, at ends of short or long branches and separated from main 
filaments by empty spaces, cylindrical and elongate, with one terminal and two 
to six conical lateral discharge papillae; oogonia at ends of reflexed branches, 
occasionally having a sympodial-secund arrangement and usually separated 


\ Figures 104, 105. Vaucheria litorea. 104. Filament bear- 
ing terminal antheridium, scale 100 pm (redrawn from Ott 
| and Hommersand 1974). 105. Filament bearing terminal 
oogonium, scale 50 um (redrawn from Ott and Hommer- 
sand 1974). 
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from the main filament by empty spaces 50—195 jim long or, rarely, with empty 
spaces lacking; the oogonia clavate to obovoid, 262-510 ym long, 170-220 ym 
diameter, opening by single terminal pores and with separate dense protoplas- 
mic masses below the zygospores; zygospores globose to subglobose, occupying 
upper ends of, and not filling, the oogonia, 175—220 pm long, 162—214 rm diame- 
ter, extremely dense at maturity and lacking conspicuous oil droplets. 

Whitford and Schumacher 1969; Blum 1972; Ott and Hommersand 1974. 

Found floating in a brackish pond and on mud in flooded salt marsh depres- 
sion on Topsail Island, November—March. 

Distribution: New England, North Carolina, Atlantic Europe. 


Vaucheria longicaulis Hoppaugh 1930, p. 332, figs 1—4. 

Figures 106 and 107 

Filaments 33—45 ttm diameter; dioecious, antheridia 275—420 ym long, 35— 
60 um diameter, terminal at the end of straight branches, developing sympodi- 
ally and usually separated from main filaments by empty spaces 6—35 ym long, 
cylindrical and elongate, with one terminal and one to four lateral discharge 
papillae; oogonia terminal on straight branches, becoming lateral by sympodial 
growth, pyriform, 295—420 tm long, 95-135 1m diameter, opening by single ter- 
minal pores; zygospores globose to subglobose, occupying upper ends and not 
filling the oogonia, 97-130 tm diameter, dark green at maturity and very dense. 

Blum 1972; Ott and Hommersand 1974. 

Forming abundant mud-trapping mounds on intertidal rocks of Radio Island 
jetty within the Beaufort, N.C., estuary, January—April. 

Distribution: North Carolina, Brazil, Pakistan, Japan, Washington, California. 


Figures 106, 107. 
Vaucheria longicaulis. fi 
106. Filament bearing ter- | 
minal antheridium, scale J 

50 um (redrawn from Ott G | 
and Hommersand 1974). | 
107. Filament bearing 
terminal oogonium, scale E 
50 pm (redrawn from Ott | 
and Hommersand 1974). 
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Figures 108, 109. Vaucheria minuta. 108. Filament bearing oogonium and antheridium, 
scale 50 pm (redrawn from Ott and Hommersand 1974). 109. Filament bearing oogonium, 
scale 50 um (redrawn from Ott and Hommersand 1974). 

Figure 110. Vaucheria nasuta, filament bearing antheridia and oogonium, scale 50 1m 
(redrawn from Ott and Hommersand 1974). 


Vaucheria minuta Blum et Conover 1953, p. 399, figs 12-29. 

Figures 108 and 109 

Filaments 13-32 um diameter; monoecious, occasionally dioecious, anther- 
idia terminal or attached to sides or bases of oogonia, cylindrical, 33-62 1m long, 
13—22 um diameter, separated by empty spaces, opening by single lateral pores; 
oogonia solitary on lateral branches, either subterminal to antheridia or termi- 
nal if dioecious, ovoid to cylindrical, 78-105 tm long, 42-52 wm diameter, open- 
ing by single terminal pores; zygospores ovoid to cylindrical, filling the sides but 
not the top or bottom parts of oogonia, 39—90 wm long, 38—52 um diameter, dark 
green at maturity with one to two reddish-brown spots. 

Whitford and Schumacher 1969; Blum 1972; Ott and Hommersand 1974. 

On intertidal mud throughout North Carolina mixed with other Vaucheria 
species under Juncus and Spartina, January—March. 

Distribution: New England, North Carolina, Atlantic Europe. 


Vaucheria nasuta Taylor et Bernatowicz 1952, p. 408, pl. 1, figs 13, 14; pl. 2, figs 
1-14. 

Figure 110 

Filaments 32-52 ym diameter; dioecious, occasionally monoecious, anther- 
idia in clusters of two to six adjacent to oogonia or sometimes occurring in uni- 
sexual clusters of two to eight, sessile to subsessile, 45—95 um long and 15—25 pm 
diameter, antheridia borne on stalks having one to two empty spaces, with one 
to six lateral papillae and with or without terminal papillae, antheridia usually 
curved, cylindrical, or slightly inflated, commonly tapering toward tips; oogo- 
nia solitary or clustered in groups of two to three, sessile to subsessile or occa- 
sionally stipitate, subspherical to ovoid, erect or inclined obliquely, sometimes 
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nearly parallel to the filament, 75-162 jm long, 65-130 um diameter, opening 
by prominent reflexed beaks 21—28 pm long and 18—28 jum diameter; zygospores 
subspherical to ovoid, not completely filling the oogonia, 65—124 tm long, 66— 
117 4m diameter, mature zygospores pale brown. 

Blum 1972; Ott and Hommersand 1974. 

Mixed with other Vaucheria species on intertidal mud under Juncus and Spar- 
tina throughout the Carolinas, January—April. 

Distribution: Massachusetts, North Carolina, South Carolina, Bermuda, Cali- 
fornia. 


Vaucheria velutina C. Agardh 1824, p. 312. 

Figure 111 

Filaments 38—72 j1m diameter; monoecious, antheridia seriate on one or both 
sides of main filaments, two to seven together, sessile or shortly pedicellate, 
ovoid, 40—91 ym long, 40—58 pm diameter, with single terminal discharge papil- 
lae, antheridia collapsing after discharge; oogonia occurring singly or in pairs, 
sessile or shortly pedicellate, obovoid to pyriform, 208-260 ym long, 143— 
182 um diameter, inclined obliquely toward the associated antheridia; mature 
oogonia deciduous, each opening by terminal pores and occasionally forming 
tubular papillae to 26 um long, 22 1m diameter; zygospores spherical to sub- 
spherical, not filling oogonia, 123-182 tm long, 125-162 pm diameter, pale 
brown at maturity. 

As V. thuretii, Blum 1972; Ott and Hommersand 1974. 

Forming unialgal mats in the littoral or supralittoral fringe along the northern 
coast of North Carolina, December—May. 

Distribution: New England, North Carolina, southern Florida, Gulf of Mexico, 
Europe, West Africa, Asia, Pacific United States. 


Figure Ill. Vaucheria 
velutina, filament bearing 
antheridia and oogonium, 





scale 50 um (redrawn 
from Ott and Hommer- 
sand 1974). 
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PHAEOPHYTA 


Plants mostly marine, composed of branched filaments or parenchymatous; fila- 
mentous plants often heterotrichous, but in some taxa erect or basal systems re- 
duced or absent; filaments may be aggregated to form tagmatic structures; dis- 
tribution of cell division may be diffuse or concentrated in intercalary, apical, 
or marginal meristems; cells uninucleate; plastids single to numerous, discoid, 
band shaped, rod shaped, or platelike, with or without pyrenoids; chlorophylls 
a and c present with fucoxanthin; carbohydrates stored as beta-linked glucose 
(laminarin) forming droplets in the cytoplasm; fucosin vesicles often clustered 
in the cytoplasm around nuclei; flagella usually paired, with a forward-directed, 
hairy flagellum and a trailing, smooth flagellum; life histories either diplohap- 
lontic with gametophytes and sporophytes isomorphic or heteromorphic, or dip- 
lontic; many taxa reproduce only asexually. 

Along this coast brown algae occur from the intertidal to depths of over 90 
m. Some pelagic species of Sargassum constitute the primary vegetation of the 
Sargasso Sea, drifting offshore beyond the Florida Current-Gulf Stream current 
system. Shifts in winds and currents bring large numbers of these pelagic plants 
into near-shore waters where they drift onto the beaches. 

A benthic species of Sargassum, S. filipendula, is the most important contribu- 
tor to the standing crop of seaweeds on the local continental shelf. Brown algae 
are important economic resources in other parts of the world, but they are not 
used commercially on this coast, although an attempt was made in the 1970s 
to harvest the pelagic Sargassum species for commercial use. Brown algae are, 
however, important in providing habitats for a variety of fishes, invertebrate ani- 
mals, and epiphytic algae by forming much of the three-dimensional miniature 
forests on rocky areas in the intertidal and subtidal and by providing substantial 
quantities of organic matter for the food chains. 

Although some authorities have recognized several classes within the Phaeo- 
phyta, only a single class is acknowledged here. 


PHAEOPHY CEAE 
Key to the orders 


1. Plants composed of uniseriate filaments, sometimes united as pseudoparen- 
CI yam are ee Se ee ee ence rae ee Ceca iene cree Eee oO Ee ee eee 2 
1. Plant parenchymatous or with at least some longitudinal cell divisions... 5 
2. Plants erect, freely branched; generations isomorphic or nearly so ......... 
RE ane a ace Een ei HY seis skin Gaede toys cyte re eet ecd Ectocarpales (in part) 
2. Plants creeping, tufted, or if erect, filaments aggregated; generations isomor- 
phiciomheteromonphicwrrecey Lic cr ere ie ne ees ile ees ens te 3 


Ww 


. Plants discoid, erect filaments of approximately equal length, united to form 
a pseudoparenchyma; generations isomorphic or nearly so .............-. 
55 basic Te ae col Go RS a ak CCR ae ea ee ae Ectocarpales (in part) 

3. Plants either not discoid, or if discoid, the filaments not closely united in a 


Ww 


pseudoparenchyma; generations heteromorphic .................++.000+ 4 
4. Plants discoid, tufted, or erect, and if erect, either with multiaxial trichothal- 
lic or apical growth or uniaxial growth from an apical cell; sexual reproduc- 


tlonsogamousionanisogamollsme rere reer ern tnnn Chordariales 
4. Plants erect, uniaxial, growth trichothallic from a terminal hair; sexual repro- 

ductionoogamous!.s8 asc doa Jorasoee aoe Or eee Desmarestiales 
5. Growthiapicalionmanginallee rarer erent care rerort eee anaes 6 
5. Growthiditiuselonintercalarys.. ernie circ ein eae 8 
6) Reproductivercellsimiconceptaclesea nas ee ener c reer nEreetner Fucales 
6; Reproductive cells exposed) ¢ .isuracerecesoniacis oc ce eioe ee 7 
7. Plants becoming flattened, bladelike ......................... Dictyotales 
7. Plantsitorming cylindnicalibranchese eee eerErr tren rns Sphacelariales 
8. Branch tips swollen, terminating in tufts of photosynthetic hairs........... 

wiaid aicd naeiee RAG roeetlo SE IR eiae ae EEE EEE eee Sporochnales 
8. Branch tips not swollen, lacking a terminal tuft of hairs................. 9 
9. Plastids single, parietal, platelike; plurilocular structures uniseriate........ 

Jarpaimite aid erate ei eaRa eh ae ne eee Scytosiphonales 
9. Plastids numerous, discoid; plurilocular structures parenchymatous ....... 

ETS OOO COoMeGo Onno DORON eO GOR b OO E Dictyosiphonales 
ECTOCARPALES 


Plants filamentous; filaments branched, uniseriate, in tufts, endophytic, or 
united to form crusts; growth diffuse or trichothallic; generations isomorphic 
or nearly so, reproduction by unilocular sporangia or plurilocular sporangia or 
gametangia, rarely monosporangia. 

The interpretation of the order here is narrow. For a broader definition see 
Russell and Fletcher (1975). 


Key to the families 


1. Plants crustose, with prostrate filaments bearing closely packed erect fila- 
MOMS. oic fe Tonos Cs be RD TO OER een Ralfsiaceae 
1. Plants not crustose, the filaments forming tufts or endophytic and ramify- 
ing in host tissue, or prostrate but without closely packed erect filaments 
sielle le idee) 3G ate is Shapers) @ aveuetigitsle ice ie eUaNe OL Tan One R ICTS eee Ectocarpaceae 
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Ectocarpaceae 


Filaments endophytic, epiphytic, epizoic, or saxicolous, with erect and prostrate 
filaments, but not forming pseudoparenchymatous crusts; often forming tufts 
or partially endophytic and ramifying through host; plastids rod shaped, band 
shaped, or discoid; life histories diplohaplontic and generations isomorphic or 
slightly heteromorphic, all phases conforming to the family in terms of mor- 
phology. (This family treatment was contributed by C. D. Amsler.) 


Key to the genera 


1. Plants minute epiphytic discs or endophytic filaments .................. 2 
1. Plants larger, not discoid, and not primarily endophytic................. 4 
Za mlantsonming mes ilandiscseeecereieccricrie cece see Phaeostroma 
Zelantsimno tt Onmiin geGisCSuecpnc tsar mya ec ver eVare espa aie erereyein sine are ae aie 3 
3. Erect hairlike filaments subtended by basal meristems ........ Streblonema 
3. Erect hairlike filaments without basal meristem ............... Herponema 
4. Plastids rod shaped or band shaped, few to numerous .................. 5 
Am Plastidsidiscoia numerous oer eciemiciiiec cic sorionis vice. 9 oe osc 6 
beblastids bandishapedspanictalin mace aanceeeiecicnti aero e Ectocarpus 
5. Plastids rod shaped, forming one to two stellate clusters ........ Bachelotia 
6. Plurilocular sporangia grouped in irregularly shaped sori ........ Botrytella 
Gael ocularsporangiamotinisoreeeeeer erence erica cre aie 7 
7. Plants sparsely branched, branches often short, inserted at right angles to 

A alm ata Ok tare emer crea aoe eisccs omer LACK euciey leussecustte cious Acinetospora 
7. Plants without numerous short branches inserted at right angles, or if so, the 

branches restricted to the lower parts of the plant................ Hincksia 


Acinetospora Bornet 1891 

Plants tufted, epiphytic, saxicolous, or on a wide variety of substrates; sparsely 
and irregularly branched, the branches often perpendicular to the axial filament; 
characterized by short branches that may be simple cellular extensions of axial 
cells or comprise a few cells; plastids numerous, discoid; meristems intercalary, 
scattered throughout the main axes; unilocular sporangia pedicellate or ses- 
sile, spherical to subspherical; plurilocular sporangia conical with large locules, 
sessile or on short pedicels; monosporangia pedicellate, spherical, producing a 
single nonmotile spore. 


Acinetospora crinita (Carmichael ex Harvey) Kornmann 1953, p. 205, figs 1-14. 
Ectocarpus crinitus Carmichael ex Harvey in Hooker 1833, p. 326, pl. 330. 
Figures 112 and 113 
Plants forming tangled filamentous tufts to 8 cm and floating mats of en- 
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tangled, loose filaments to 1 m; main filaments 15—-32(—56?) um diameter, cells 
1—6 diameters long; branching irregular, with a few long branches forming wide 
angles with the main axis; meristems scattered throughout plant; cells with 
numerous discoid plastids, occasionally concentrated in the cell center; uni- 
locular sporangia pedicellate, rarely sessile, spherical to subspherical, 25-50 jm 
diameter; plurilocular sporangia sessile or on short pedicels, conical, 75-128 pm 
long, 24—42 4m wide; monosporangia sessile or on short pedicels, spherical to 
subspherical, 31-53 jum diameter. 

Brauner 1975; Kapraun and Zechman 1982; Kapraun 1984; Amsler 1984a. As 
A. pusilla, Blomquist 1955; Taylor 1960. As Ectocarpus breviarticulatus sensu 
Williams 1948a. 

On jetties and in sounds, all seasons, but most abundant in protected areas 
with weak currents, December—March. 

Distribution: North Carolina, Caribbean, Gulf of Mexico, Greenland to USSR 
to Portugal, Canary Islands, southern Africa, Australia. 

The Wrightsville Beach, N.C., population reproduces solely by fragmentation 
(Amsler 1984a), although the Beaufort, N.C., population produces unilocular 
sporangia (Brauner 1975, cf. Amsler 1984a). Farther south only monosporangia 
are reported. 


Bachelotia (Bornet) Kuckuck ex Hamel, 1939 

Plants filamentous, uniseriate, epiphytic or saxicolous, attached by prostrate 
filaments; branching sparse to moderate; plastids rod shaped, in one to two stel- 
late clusters per cell; unilocular and plurilocular sporangia intercalary. 


Bachelotia antillarum (Grunow) Gerloff 1959, p. 38. 

Ectocarpus antillarum Grunow 1867, p. 46. 

Figures 114 and 115 

Plants filamentous, epiphytic or saxicolous, forming entangled mats attached 
by prostrate filaments; main axes 11-52 pm diameter, cells 0.5—2(—3) diameters 


\ 
\ 


Figures 112, 113. 

Acinetospora crinita. 112. / 
Prostrate branches, scale W/ 
20 um. 113. Unilocular 





sporangium, scale 20 pm. 
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Figures 114, 115. 
Bachelotia antillarum. 
114. Erect and prostrate 
branches, scale 20 pm. 
115. Cell with two clus- 
ters of ribbon-shaped 
chloroplasts, scale 10 hm 
(redrawn from Blom- 
quist 1958b). 





long; branching sparse to moderate with numerous spurlike branchlets; meriste- 
matic regions well defined in lower portions. 

Kapraun 1984. As B. fulvescens, Blomquist and Humm 1946; Williams 1948a; 
Taylor 1960. As Pilayella antillarum, Blomquist 1958b. 

Occasional in inshore waters, year-round. 

Distribution: North Carolina, Bermuda, Gulf of Mexico, Caribbean, Brazil, 
France to Portugal, West Africa, southern Africa, Indian Ocean, Australia. 


Botrytella Bory 1822 

Plants forming abundantly branched filamentous tufts; filaments uniseriate, 
with lateral and terminal colorless hairs from basal meristems; plastids numer- 
ous, discoid; plurilocular sporangia clustered in irregular sori. 


Botrytella micromora Bory 1822, p. 426. 

Figure 116 

Plants epiphytic or saxicolous; forming filamentous tufts to 4(—20) cm high; 
main axes 40—68 um diameter; cells 1-3 diameters long; growth generally dif- 
fuse, but colorless hairs arising from distinct meristems; branching spiral to 
alternate or irregular; plurilocular sporangia conical, 20—40 um long, 12—20 pm 
wide, clustered, typically fused into sori; unilocular sporangia at times occur- 
ring with plurilocular sporangia in sori. 

As Sorocarpus micromorus, Kapraun and Zechman 1982; Kapraun 1984. As 


ECTOCARPALES : 113 


S. uvaeformis, Williams 1948a; Taylor 1960. 


On Cape Lookout and Wrightsville Beach jetties, March—April. 
Distribution: Newfoundland to Virginia, North Carolina, Norway, Greenland, 


British Isles, Australia, Japan. 


Ectocarpus Lyngbye 1819, nom. cons. 

Erect, moderately to densely branched uniseriate plants; branching variable; 
epiphytic, epizoic, or saxicolous, attached by rhizoids, prostrate filaments, or 
both; plastids parietal, bandlike or ribbonlike, one to several per cell, usually 
with several pyrenoids per plastid; growth diffuse; plurilocular sporangia ses- 
sile or pedicellate; unilocular sporangia uncommon in most species, typically 
sessile, not clustered. 


Key to the species 


il 


Figure 116. Botrytella 
micromora, filament with 
plurilocular structures, 
scale 100 ym (redrawn 
from Williams 1948a). 
Figure 117. Ectocarpus 
elachistaeformis. Erect 
branches, scale 100 ym. 
Figure 118. Ectocar- 
pus elachistaeformis. 
Plurilocular reproductive 
structures, scale 25 pm. 


. Plants minute, erect filaments simple or branching only near the base; less 


than 5 mm high; plurilocular sporangia borne in lower portions only ...... 
ignannlidie ay Elna capre US a Pek ta Re re TEI eed aerate E. elachistaeformis 


. Plants macroscopic; highly branched erect filaments to 10 mm or more long; 


plunilocularisporangiaiscattered@eer antes eee ennai 2 


. Branchlets in at least distal portions clustered; plurilocular sporangia usually 


pedicellatestom50)iimllongeranee reese eee oe once E. fasciculatus 


. Branchlets not clustered; plurilocular sporangia sessile or pedicellate, hair- 


tipped or not, but usually at least 300 wm long .............. E. siliculosus 
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Ectocarpus elachistaeformis Heydrich 1892, p. 479, 
ple 2b: 

Figures 117 and 118 

Plants minute epiphytes to 1.5 mm high; pros- 
trate filaments attached by haptera; growth diffuse, 
branching sparse, primarily from the base; main axes 
10-18 tm diameter, cells 1-3 diameters long below, 
longer and narrower above; plastids parietal, band 
shaped; plurilocular sporangia fusiform to elongate 
and conical, 63—80(—200) um long, 15—25 um wide, 
sessile or on one-celled pedicels, borne on or near 
prostrate filaments. 

Williams 1948a; Aziz and Humm 1962; Brauner 
1975; Kapraun 1984. 

Epiphytic on larger algae and sea grasses in shallow 
water, July—November. 

Distribution: Virginia, North Carolina, Bermuda, 
southern Florida, Gulf of Mexico, Caribbean, Brazil, 
West Africa, Indian Ocean. 

This species is similar in habit to forms of Hinck- 
sia irregularis; it can be distinguished by examination 
of plastids. Although it has also been placed in the 
genus Feldmannia as F. elachistaeformis (Heydrich) 
Pham-Hoang, it does not have the discoid plastids of 
that genus. 


Ectocarpus fasciculatus Harvey 1841, p. 40. 
Figures 119 and 120 
Plants forming filamentous tufts to 8 cm high; epi- 


phytic or saxicolous, attached by rhizoids and prostrate filaments; main axes 
30-70 um diameter, cells 1-2 diameters long; plastids parietal, band shaped; 
fasciculate above, often irregular below; plurilocular sporangia pedicellate, fusi- 
form, 70—150 pm long, 18—40 pm wide. 

Williams 1948a; Brauner 1975; Kapraun and Zechman 1982; Kapraun 1984. 

On jetties and in sounds, winter—spring. 

Distribution: Canadian Arctic to Delaware, North Carolina, Norway to Portu- 


gal, Australia. 


Ectocarpus siliculosus (Dillwyn) Lyngbye 1819, p. 131. pl. 43. 
Conferva siliculosa Dillwyn 1809, p. 69, suppl. pl. E. 


Figures 121 and 122 
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Figures 119, 120. Ectocarpus fasciculatus. 
119. Branch with plurilocular reproductive 
structures, scale 100 pm. 120. Cells with 
ribbon-shaped plastids, scale 10 xm. 


Plants forming filamentous tufts to 30 cm high and, in sheltered waters, en- 
tangled mats over 1 m long; epiphytic, epizoic, or saxicolous, attached by pros- 
trate filaments; main axes 40—60 pm diameter; cells 1-5 diameters long, with 
parietal, band-shaped plastids; branching alternate, secund, or nearly pseudo- 
parenchymatous; plurilocular sporangia usually pedicellate, elongate, conical, 
50—400(—600) um long, 12-50 pm wide, sometimes with a conspicuous termi- 
nal hair; unilocular sporangia oval, sessile or pedicellate, 30-140 um long, 20— 
50 pm wide. 

Bailey 1848; Harvey 1853; Johnson 1900; Hoyt 1920; Williams 1948a; Tay- 
lor 1960; Chapman 1971; Brauner 1975; Kapraun 1984; Richardson 1987. As 
Ectocarpus confervoides, Hoyt 1920; Taylor 1960; Brauner 1975; Schneider 1976. 
As E. viridis, Bailey 1848; Harvey 1853. 

Common on jetties and in sounds, winter—spring; rare offshore in Onslow Bay, 
from 23 m, August. 

Distribution: Canadian Arctic to Virginia, North Carolina, South Carolina, 
Georgia, Bermuda, southern Florida, Gulf of Mexico, Brazil, USSR to Portugal, 
southern Africa, Australia, Japan, Alaska to California, western South America. 
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Figures 121, 122. Ectocarpus siliculosus. 

121. Branch with plurilocular reproductive 
structures, scale 200 pm. 122. Plurilocular 
reproductive structure with sterile hair tip, 


scale 20 pm. 





Russell (1966, 1967) demonstrated that all previously described British Ecto- 
carpus species are forms of two large polymorphic species, E. siliculosus and 


E. fasciculatus. 


Herponema C. Agardh 1822 
Plants completely or partially endophytic, with irregularly branched uniseriate 


filaments; not forming discs; growth diffuse; plastids band shaped; sporangia ter- 
minal on short erect filaments or from the base of erect filaments. 


Herponema solitarium (Sauvageau) Hamel 1939, p. 68. 
Ectocarpus solitarius Sauvageau 1892, p. 97. pl. 3, figs 24—27. 


Figures 123 and 124 
Plants mostly endophytic, filaments intercellular, 10-15 um diameter, cells 


1-3 diameters long; erect hairlike filaments without basal meristems, 9-15 um 
diameter, cells 2-4 diameters long; plurilocular sporangia ovoid to cylindrical, 


25-105 tm long, 14—45 um wide. 


ECTOCARPALES : II7 








Figures 123, 124. Herponema solita- 
rium, endophytic plants in Dictyota, 
with plurilocular structures, scales 
25 pm. 





As Streblonema solitarium, Hoyt 1920. As Ectocarpus solitarius, Aziz and 
Humm 1962. 

Epiphytic on Dictyota menstrualis, in sounds and offshore in Onslow Bay, 
from 25 m, July—August. 

Distribution: North Carolina, British Isles, France, Spain. 


Hincksia J. E. Gray 1864 
Erect, moderately to densely branched, uniseriate plants; branching usually ir- 
regular; epiphytic, epizoic, or saxicolous; attached by rhizoids, prostrate fila- 
ments, or both; plastids numerous, discoid, with none to two pyrenoids; meri- 
stems poorly defined, scattered throughout the plant or well defined, subtending 
hairlike filaments; plurilocular sporangia usually sessile; unilocular sporangia 
uncommon in most species, typically sessile. 

The species included here have previously been placed in the genus Giffordia, 
but Silva et al. (1987) pointed out the priority of Gray’s genus Hincksia. 


Key to the species 


1. Plants sparsely branched below with short branches inserted at right angles 
to the axial filament; highly branched above, branches inserted in the middle 


of axial cells; plants from offshore waters .................. H. onslowensis 
1. Plants not ‘as aboves. siin.tatvesen Settee de oot nte tare morte erst nie Mee eerie 2 
22 Plurilocularsporangialcylindricaleeeereeeee eee ee H. mitchelliae 
2) Plurilocularsporangiaconicalonovoldmnma nee eerie erate tr 3 
3. Branching often opposite or nearly so....................... H. granulosa 
3: Branching not opposite! ssi. sacece sacar aoa icre sone eletone len treme rene 4 
4. Plurilocular sporangia usually ovoid, sometimes borne in pairs or whorls of 


three from a cell; sparsely branched, with sporangia throughout at least lower 
60: percentiof plant: 24285 ie Wes eee eo este el ee ere H. ovata 
4. Plurilocular sporangia conical to fusiform, restricted to base in sparsely 
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branched plants or throughout, often in short secund series near branch bases 
in more highly branched plants, never in pairs or whorls from single cells 
ree ee era ionieaete ac mreranay Sami ereewss H. irregularis 


Hincksia granulosa (J. E. Smith) Silva in Silva, Menez et Moe 1987, p. 130. 

Conferva granulosa J. E. Smith 1811 [1811-1812], pl. 2351. 

Figures 125-128 

Plants epiphytic, epizoic, or saxicolous, to 10(—25) cm tall, attached by rhi- 
zoids that sometimes completely corticate lower filaments; main axes 21-100 pm 
diameter; cells 1-2 diameters long; meristems indistinct; branching opposite to 
spiral or secund; plurilocular sporangia typically broadly ovoid, often asymmet- 
rical, sessile, 60—100(—165) ttm long, 30—60 pm wide; local material with conical 
to fusiform plurilocular sporangia, 33-100 1m long, 16—30 4m wide; unilocular 
sporangia reported to be sessile, asymmetrical, globose to subglobose. 

In Beaufort and Wrightsville Beach, N.C., area sounds, October, ?7December. 

Distribution: Newfoundland to New Jersey, North Carolina (new record), Nor- 
way to Portugal, Australia, British Columbia to Pacific Mexico. 

The local North Carolina material is placed in Hincksia granulosa because of 





Figures 125-128. Hincksia granulosa, scale 50 pm. 
125-127. Branching of vegetative axes. 128. Pluri- 
locular reproductive structures. 
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the abundance of short, spinelike branches and characteristic opposite branch- 
ing. The plurilocular sporangia are much narrower than typical forms, but most 
are within the range of variability illustrated by Cardinal (1964, figs 20D—20F). 
The main axes are also narrower than in other reports. Kuckuck (1961) described 
three varieties of the species (as Giffordia granulosa) based on branching habit, 
which Cardinal (1964) and Clayton (1974) observed to intergrade in nature. The 
North Carolina plants would be placed in var. laeta (C. Agardh) Kuckuck, while 
the nearest populations in New England appear from published illustrations to 
be similar to var. eugranulosa Kuckuck. These differences might be phenotypic 
at the edge of the geographic range of the species. 

Fertile specimens of this species have only been collected once, in a Beaufort, 
N.C., mud flat (Duerr and Schneider, unpublished). Similar, sterile material has 
also been collected at Wrightsville Beach, N.C. (Amsler, unpublished). Its iden- 
tity remains tentative pending detailed investigation. 


Hincksia irregularis (Kiitzing) Amsler comb. nov. 

Ectocarpus irregularis Kiitzing 1845, p. 234. 

Figures 129-131 

Plants forming filamentous tufts to 5 cm; epiphytic, epizoic, or saxicolous; at- 
tached by prostrate filaments or rhizoids; main axes 25-50 ym diameter; cells 
0.5—4 diameters long below, to 10 diameters long above; plastids numerous, dis- 
coid; branching irregular, sometimes secund, alternate, or opposite in parts of 
larger plants; branches in larger plants sometimes forming wide angles with 
small axial cells; meristems distinct or not, scattered, sometimes subtending 
hairlike filaments; plurilocular sporangia conical to fusiform, pedicellate or 
more often sessile, 40—200 um long, 24—40 um diameter; unilocular sporangia 
rare, sessile, ovoid, 50-70 um long, 25—45 tm wide. 

As Giffordia irregularis, Amsler 1983, 1984b. As Ectocarpus coniferus, Blom- 
quist and Humm 1946. As G. conifera, Taylor 1960; Brauner 1975; Kapraun 
1984; Richardson 1986, 1987. As E. rallsiae sensu Williams 1948. As G. rallsiae 
sensu Taylor 1960; Brauner 1975; Kapraun and Zechman 1982; Kapraun 1984. 
As Acinetospora crinita sensu Schneider 1976, pro parte. 

In inshore waters all seasons, rare in winter, common in summer; offshore in 
Onslow Bay to 28 m, August. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil, West Africa, southern Africa, Indian Ocean, Aus- 
tralia, Central Pacific islands, Viet Nam, California, Pacific Mexico. 

This species includes morphological forms that have been called Giffordia 
rallsiae (Vickers) Taylor, G. conifera (Bgrgesen) Taylor, G. irregularis (Kiitzing) 
Joly, and Feldmannia irregularis (Kiitzing) Hamel in the western North Atlantic. 
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Figures 129-131. 
Hincksia irregularis, 
scales 100 pm. 129. 
Habit of “conifera” form. 
130. Intermediate habit, 
closest to “conifera” 
form. 131. Habit of “rall- 
siae” form. 


Based on extensive observation of plants collected in North Carolina and on cul- 
ture studies, Amsler (1985) concluded that G. conifera and G. rallsiae were con- 
specific because they clearly intergraded in nature and had the same phenology, 
growth, and reproductive responses to light and temperature in culture, and the 
same morphology and development in culture. Sauvageau (1933) and Bergesen 
(1941) considered Ectocarpus coniferus and E. rallsiae to be conspecific with 
E. irregularis. More recent workers have placed E. irregularis in either Hinck- 
sia (as Giffordia, Joly 1965) or Feldmannia (Hamel 1939). Unfortunately, type 
material of E. irregularis cannot be located and is poorly illustrated (Bergesen 
1914; Clayton 1974). Silva et al. (1987) replaced the genus name Giffordia with 
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the earlier name Hincksia established by J. E. Gray (1864) but chose to retain 
Kiitzing’s species irregularis in the genus Feldmannia. Feldmannia was estab- 
lished by Hamel (1939) to include plants with meristematic zones close to the 
base which subtend unbranched, sterile filaments. Plants previously referred to 
G. conifera are densely branched and bear sporangia throughout. Only the more 
extreme morphological forms previously included in G. rallsiae have meristems 
restricted to the base with no distal branches or sporangia (Amsler 1983). Hinck- 
sia ovata (Kjellman) Silva can also have unbranched sterile filaments subtended 
by meristems. Consequently, irregularis is best placed in Hincksia. This neces- 
sitates the new combination Hincksia irregularis. Amsler (1983) demonstrated 
that this species (as Giffordia) might exist as a warm-adapted phase with tropical 
affinities throughout much of the year with a cold-adapted phase in winter. Uni- 
locular sporangia have been observed only in offshore material and in winter- 
phase plants from culture. 


Hincksia mitchelliae (Harvey) Silva in Silva, Menez, et Moe 1987, p. 73. 

Ectocarpus mitchelliae Harvey 1852, p. 142, pl. 12G, figs 1—3. 

Figures 132-134 

Plants epiphytic or saxicolous, forming discrete plants to 12 cm long or en- 
tangled mats to several dm long; attached by few prostrate filaments or rhi- 
zoids; branching dense, irregular to spiral; upper branches sometimes ending in 
hairlike filaments; main axes (17—)31—50 um diameter, cells 1-4 diameters long; 
meristematic regions short, intercalary, scattered throughout the plant, or indis- 
tinct; plurilocular sporangia sessile or rarely pedicellate, cylindrical or occasion- 
ally tapering slightly at apices, 42-220 um long, 15-36 tm wide, locule dimen- 
sions usually 4—6 um; plurilocular structures of similar overall dimensions but 
with larger (megasporangia) and smaller (microsporangia) locules reported; uni- 
locular sporangia rare, ovoid, sessile, or on one-celled pedicels, 50-100 tm long, 
25-50 um wide. 

As Giffordia mitchelliae, Taylor 1960; Brauner 1975; Kapraun and Zechman 
1982; Kapraun 1984; Amsler 1985; Searles 1987, 1988. As Ectocarpus mitchel- 
liae, Hoyt 1920; Williams 1948a. As E. duchassaingianus, Hoyt 1920. As G. du- 
chassaigniana, Taylor 1960. As G. indica sensu Brauner 1975; Schneider 1976. 

On jetties and in sounds year-round, reaching maximum size and abundance 
in spring and fall, rare in winter; rare offshore in Onslow Bay from 29 m, May; 
on Gray’s Reef from 17 to 21 m, July. 

Distribution: Maritimes to Virginia, North Carolina, Georgia, Bermuda, south- 
ern Florida, Gulf of Mexico, Caribbean, Brazil, British Isles to Portugal; else- 
where, widespread in temperate and tropical seas. 
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Figures 132-134. Hincksia mitchel- 
liae. 132. Habit with long, slender 
branches, scale 50 pm. 133. Habit with 
compact branches, scale 50 ppm. 134. 
Plurilocular reproductive structures, 
scale 20 pm. 


Hincksia onslowensis (Amsler and Kapraun) Silva in Silva, Menez, et Moe 1987, 
p. 130. 


Giffordia onslowensis Amsler and Kapraun 1985, p. 94, figs 1, 2. 

Figures 135-139 

Plants epiphytic, forming entangled tufts to 5 cm; lower filaments sparsely and 
irregularly branched, 20-50 um diameter, cells to 4 diameters long, branches 
often short, arising from the center of axial cells; upper filaments often profusely 
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Figures 135-139. Hincksia onslowensis. 135. Upper 
branches, scale 100 pm. 136. Lower meristematic 
axes, scale 100 ym. 137. Cells with short, discoid 
plastids, scale 10 pm. 138. Filaments with plurilocu- 
lar structures, scale 100 jm. 139. Sessile plurilocular 
structure, scale 10 pm. 


branched, 4—22 pm diameter, arising from the upper parts of axial cells; meri- 
stematic regions short, intercalary, scattered, frequently indistinct; plurilocu- 
lar sporangia ovoid to short conical, 22-52 um long, 10-20 tm wide, single or 
paired, sessile or on one- to several-celled pedicels. 

As Giffordia onslowensis, Amsler and Kapraun 1985; Searles 1987, 1988. As 
Acinetospora crinita sensu Schneider 1976, pro parte. 

On offshore rock outcroppings, 17-50 m, June—September. 

Distribution: North Carolina (type locality Onslow Bay), Georgia. 


Hincksia ovata (Kjellman) P. C. Silva in Silva, Menez, et Moe 1987, p. 130. 

Ectocarpus ovatus Kjellman 1877, p. 35. 

Figure 140 

Plants usually epiphytic, occasionally saxicolous, forming filamentous tufts to 
2(—6) cm tall; attached by prostrate filaments or rhizoids; main axes 19-56 pm 
diameter; cells 1-3 diameters long; meristems poorly defined and scattered, or 
long and clearly defined, subtending hairlike filaments; branching sparse, pri- 
marily from bases; plurilocular sporangia conical to ovoid, occurring singly, 
oppositely, or in whorls of three, 28-110 um long, 13-50 um wide, sessile or on 
one-celled pedicels, often in long series; unilocular sporangia rare, sessile, glo- 
bose to ovoid, 20—46 pm long, 19-36 um wide. 

As Giffordia ovata, Amsler 1984b; Kapraun 1984. As G. intermedia, Kapraun 
and Zechman 1982. 

On coarser algae, inshore in the Wilmington area, October—June. 

Distribution: Canadian Arctic to Maritimes, North Carolina, USSR to Portugal, 
Australia, Alaska to Washington. 


Phaeostroma Kuckuck in Reinbold 1893a 

Plants filamentous, epiphytic, forming irregular, discoid, usually single-layered 
colonies;-central filaments usually prostrate, sometimes crowded and becoming 
one to three layered; basal meristematic regions giving rise to colorless hairs; 
cells with several platelike plastids; sporangia arising from transformation of 
vegetative cells. 


Phaeostroma pusillum Howe et Hoyt 1916, p. 109, pl. II, figs 1-9. 

Figure 141 

Plants epiphytic, forming irregular discoid colonies, to 1 mm diameter; vegeta- 
tive cells rectangular to irregular, 5-10 tm diameter, 10—16 um long; short hairs 
occasional from basal meristems; plurilocular sporangia conical to ovoid, ses- 
sile, 22-40 um long, 15-20 um wide; unilocular sporangia globose to ovoid, 8— 
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Figure 140. Hincksia ovata, habit with plurilocular 
reproductive structures, scale 100 ym. 
Figure 141. Phaeostroma pusillum, scale 25 ym. 





16(—25) ym diameter or, by previous division of a sporangial initial, forming 
almost mulberry-shaped sori, 16—48 um diameter. 

Howe and Hoyt 1916; Hoyt 1920; Taylor 1960; Brauner 1975; Kapraun 1984. 

Rare, in inshore waters, January—August. 

Distribution: North Carolina (type locality), Bermuda, southern Florida, Ba- 
hamas, Gulf of Mexico. 


Streblonema Derbés et Solier 1851 

Plants completely or partially endophytic, with irregularly branched filaments; 
not forming a disc; growth mostly diffuse, but colorless, erect hairs formed by 
basal meristems; plastids band shaped, one to several per cell, pyrenoids absent; 
plurilocular sporangia multiseriate or uniseriate, cylindrical or ovoid; unilocular 
sporangia ovoid to globose, rare. 
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Key to the species 


1. Plurilocular sporangia uniseriate or partially biseriate at maturity.......... 
TT TT eye eich Nee Ste ee Seren SUNS Saeko ane S. oligosporum 
1. Plurilocular sporangia at least partially multiseriate at maturity............ 


Steblonema invisibile Hoyt 1920, p. 441, figs 16-19. 

Figures 142-145 

Plants endophytic or epiphytic; filaments intercellular, 5-8 1m diameter, ir- 
regularly swollen, sparsely branched; plurilocular sporangia lanceolate, 25— 
55 pm long, 11-17 um wide; formed in patches on upright branches; unilocular 
sporangia unknown. 

Hoyt 1920. As Entonema oligosporum sensu Brauner 1975. 

Endophytic in Meristotheca floridana and epiphytic on Zostera marina, 
August—October. 

Distribution: Endemic to North Carolina as currently known. 


Steblonema oligosporum Strémfelt 1884, p. 133, pl. 1. 
Plants minute, primarily endophytic; basal filaments 4—6 tm diameter, 


Figures 142-144. Streblonema invisibile, scale 

20 pm. 142, 143. Endophytic plants (redrawn from 
Hoyt 1920). 144. Epiphytic plant. 

Figure 145. Streblonema oligosporum, endophytic 
in Gracilaria, scale 20 um (redrawn from Aziz and 
Humm 1962). 


143 


145 
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branched, spreading over host cuticle or among cortical cells; erect filaments 
short, terminating in colorless hairs; plurilocular sporangia uniseriate or par- 
tially biseriate, cylindrical to ovoid, obtuse, 25—70 j1m long, 8—20 pm wide, ses- 
sile or on one- to three-celled pedicels. 

Kapraun 1984. As Entonema oligosporum, Aziz and Humm 1962. 

On jetties and in sounds, fall—spring. 

Distribution: Virginia, North Carolina, Texas, Atlantic Europe. 


Ralfsiaceae 


Plants crustose, saxicolous, pseudoparenchymatous; horizontal basal layer often 
several cells thick and bearing erect, closely packed, usually firmly adherent 
filaments of equal length; plants generally lacking rhizoids; growth marginal or 
intercalary; plastids platelike and one per cell, or discoid and numerous; with or 
without pyrenoids; life history generally direct, without evidence of sexuality. 

Taxonomic treatment of this group is not generally agreed upon. Nelson (1982) 
recommended recognition of a single family in the order Ectocarpales—the 
policy followed here—whereas Womersley (1987) considered the family a mem- 
ber of the Chordariales. On the other hand, it was given ordinal status by Naka- 
mura (1972) and Tanaka and Chihara (1982) and separated into two to four 
families. 


Pseudolithoderma Svedelius in Kjellman and Svedelius 1911 

Plants crustose, completely adherent; erect filaments closely packed, with or 
without terminal ascocystlike cells, each cell with several plastids; plurilocular 
and unilocular sporangia produced by transformation of terminal surface cells. 


Pseudolithoderma extensum (P. Crouan et H. Crouan) Lund 1959, p. 84. 

Ralfsia extensa P. Crouan et H. Crouan 1852. 

Figure 146 

Plants forming thin, tightly packed, adherent, dark brown, discoid crusts to 
8 cm diameter; erect filaments 8—12 zm diameter, to 150 um long, from a poorly 
defined basal system; unilocular and plurilocular sporangia on the same or sepa- 
rate crusts, unilocular sporangia globose, plurilocular sporangia uniseriate or bi- 
seriate. 

As Lithoderma fatiscens sensu Williams 1948a, 1949, 1951. 

Subtidal, saxicolous and on oysters of Cape Lookout jetty and offshore rock 
outcroppings, year-round. 

Distribution: Canadian Arctic to Massachusetts, North Carolina, USSR to 
France. 
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This species has not been re-collected in the region, and only sterile material 
remains from Williams’s (1948a, 1948b, 1951) collections. His observation of ter- 
minal unilocular and plurilocular sporangia suggests that the plants may be rep- 
resentative of Pseudolithoderma extensum as defined by Lund (1959), although 
the presence of several plastids in the cells is difficult to verify in Williams’s 
voucher specimen. 


Questionable Record 


Ralfsia expansa J. Agardh 1848, p. 63. 

Williams (1948a, 1949) reported this species from the upper intertidal at Cape 
Lookout. It has not been re-collected and no voucher specimens remain. It may 
be that the plants seen by Williams were the crustose phase of a member of the 
Scytosiphonales. 


CHORDARIALES 


Life history usually heteromorphic; sporophyte generation generally macro- 
scopic and pseudoparenchymatous with multiaxial or uniaxial organization; 
gametophyte generation smaller, filamentous, creeping; sporophytes with scat- 
tered unilocular sporangia; presence of plurilocular sporangia variable among 
the taxa; gametes unequal; fusion of zooids from unilocular sporangia or direct 
development of zooids from unilocular or plurilocular sporangia of macrothal- 
lus into new macrothalli is reported; plastids one to many, platelike, elongate, 
or discoid, often with pyrenoids. 


Key to the families 


1. Plants of both generations discoid, creeping ............ Myrionemataceae 
eo poLrophytesituitedtomenectammeeisa a acco cn cies tas oiiace cianc- sar 2 
2. Sporophytes small, pulvinate tufts or subspherical, globose, or amorphous, 

AN LES VOT OVER ES ce ee ee ape ee eset ns France eae tees Leathesiaceae 
2aS porophytesvenrecte branchedia mre iiecis ae ove eine ok eo eo ere 3 
3. Growth of axial filament trichothallic ..................... Chordariaceae 
saGrowtoonaxialsilaments apicaleereen sepeeeeennee eter Spermatochnaceae 
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Myrionemataceae 


Plants small, discoid, usually epiphytic, basal filaments radiating, closely 
packed, with each cell able to bear either a short unbranched or weakly branched 
vertical photosynthetic filament, endogenous hair, or a reproductive structure; 
photosynthetic filaments of equal length; one to eight plastids per cell, parietal, 
discoid, or irregular, with single pyrenoids. 


Key to the genera 


1 Basalifilamentssuniseriatemee sare eee cee cero Greer ecrnin Myrionema 
Je Basalstilaments panthysplseniatem mere tein meee eeret Hecatonema 


Hecatonema Sauvageau 1897 

Plants discoid, crustose, or pulvinate; basal filaments partly biseriate by occa- 
sional or frequent longitudinal divisions parallel to the substratum, sometimes 
producing rhizoids from basal layers; some cells of the basal system bear simple 
or branched erect filaments of different lengths, colorless hairs, ascocysts, or 
reproductive structures; plastids discoid, one to several per cell; plurilocu- 
lar structures sessile or stalked, multiseriate; unilocular sporangia unknown in 
most species. 


Key to the species 


1. ASCOCY Sts: present - anil eianca aderer iat eee een rer oer H. foecundum 
1. Ascocysts absent «...c45.0+ cote cote reves are the 2 ceeeete de rernel apiece ent en ena 2 
2 Basalicellsai2iiimyciame tenon lance henner errr renee rrr H. maculans 
2 Basalicellslessithantd2iimidiametenensanen seen eee eerie H. floridanum 


Hecatonema floridanum (W. R. Taylor) W. R. Taylor 1960, p. 241. 

Phycoceelis floridana W. R. Taylor 1928, p. 109, pl. 14, fig. 19. 

Figures 147 and 148 

Plant a minute epiphyte with decumbent branches ramifying over the host or 
closely associated to form discs; discs becoming two cells thick, giving rise to 
assimilative filaments, gametangia, and (rarely) hairs; basal cells 7-11 um diame- 
ter and 11—20 ym long; erect filaments 8—12 »m diameter, averaging 12 cells long 
with cells 17—25 um long; gametangia 12-30 um diameter and 50—80 um long, 
spindle shaped, obtuse, or acute at apices. 

Growing on plastic ribbon attached to rock, offshore in Onslow Bay, 17-18 m, 
July. 

Distribution: North Carolina (new record), southern Florida, Brazil, ?West 
Africa. 
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Figures 147, 148. Hecatonema floridanum, scale 20 pm. 147. Crust with plurilocular re- 
productive structures. 148. Crust with unilocular sporangia. 
Figure 149. Hecatonema foecundum, crust with ascocyst, scale 20 ym. 


Hecatonema foecundum (Strémfelt) Loiseaux 1967a, p. 338. 

Phycocelis foecunda Stromfelt 1888, p. 383. 

Figure 149 

Plants epiphytic, discoid, to 0.5—9 mm diameter, cells of basal filaments 9-18 
by 5—9 um diameter, 1—3 diameters long, with single multilobed plastids, basal 
filaments becoming biseriate, erect filaments of 3—9(—13) cells, to 134 pm tall, 
cells 6—10(—13) um diameter, 1—2 diameters long, each with single, large, multi- 
lobed plastid with three pyrenoids; hairs frequent, with basal meristems and 
sheaths; ascocysts stalked or sessile, cylindrical to clavate, 8-12 um diameter, 
36-100 pm long; plurilocular sporangia sessile or on one- to three-celled stalks, 
subcylindrical, attenuate toward apices, uni- or biseriate, 7—12(—18) um diame- 
ter, 17—-50(—70) um long. 

Brauner 1975; Kapraun 1984. As Phycocelis foecunda, Williams 1948a. 

On Zostera marina and coarse algae in sounds, December—July. 

Distribution: Canadian Arctic, Rhode Island, Connecticut, North Carolina, 
Norway to France. 

Loiseaux reported a heteromorphic sexual life history for this species (1967b). 
Fletcher (1987) recognized the genus Chilonema Sauvageau (1897) for Hecato- 
nema-like plants in which the erect filaments are of similar length and are simple 
or rarely branched, and he transferred Hecatonema foecundum to that genus. We 
chose not to segregate such plants from Hecatonema, but were Chilonema rec- 
ognized here, it would also include H. floridanum. 
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Hecatonema maculans (Collins) Sauvageau 1897, p. 256. 

Phycocelis maculans Collins 1896, p. 459, pl. 278. 

Plants epiphytic, basal discs less than 2 mm to several cm diameter and 
bearing tufts of filaments to 1 mm long; radiating filaments compact, cells 12— 
14(—17) »m diameter, to 25 pm long; erect filaments simple or branched below, 
30(—60) cells long, 10-17 xm diameter, cells 1-2 diameters long, bearing color- 
less hairs; hairs with basal meristems and basal sheaths, 9—12(—22) um diame- 
ter; ascocysts lacking; plurilocular structures either stalked on basal filaments or, 
more commonly, terminal or lateral on erect filaments, bi- or multiseriate, coni- 
cal lanceolate or ovate lanceolate, 50—115(—135) um long, 18—25 1m diameter; 
unilocular sporangia unknown. 

Brauner 1975; Kapraun and Zechman 1982; Kapraun 1984. As Ectocarpus ter- 
minalis, Williams 1948a. 

Epiphytic on sea grasses and on other algae, winter-summer. 

Distribution: Canadian Arctic to New Jersey, North Carolina, Norway to 
France, Indian Ocean, Australia. 

Loiseaux (1969) considered H. maculans a phase in the life history of plants 
in the genus Myriotrichia. A direct type of life history with the macrothallus re- 
cycled by spores from plurilocular sporangia was reported by Edelstein et al. 
(1971). Clayton (1974) and Pedersen (1984) indicated that this alga is indistin- 
guishable from juvenile phases of plants traditionally assigned to Desmotricum, 
Punctaria, and Asperococcus. It is retained here because of the uncertain status 
of the life history of local plants. 


Myrionema Greville 1827 

Plants discoid, small, each cell of the uniseriate basal filaments bearing either 
a short assimilatory filament, ascocyst, hair, or reproductive structure; growth 
marginal; plurilocular structures uniseriate to biseriate. 


Key to the species 


1. ASCOCYStS PLeSeMt iy aiene oegerscisc-cause ac ucncnsp ea ogege Maen ee ere ee M. magnusii 
1. Ascocystsabsenticn priceety- eer eOn DEOL EDEL Deere M. strangulans 


Myrionema magnusii (Sauvageau) Loiseaux 1967), p. 338. 

Ascocyclus magnusii Sauvageau 1927, p. 13. 

Plants forming small discs 0.5(—1.5) mm diameter with peripheral cells rect- 
angular in surface view, 3—7 um by 6—13(—18) um, and central, rounded cells 4— 
9 um diameter, one to three plastids per cell; discs produce endogenous hairs 
and ascocysts; hairs to 6-10 ym diameter with a basal meristem and sheath; 
ascocysts slender, 8—11 1m diameter and 45—150 pm long; plurilocular sporan- 
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gia uniseriate or (rarely) biseriate and 7-10 tm diameter, 30—50(—70) um long; 
unilocular sporangia formed in clusters of two to three, 14—16 1m diameter, to 
35 um long; ascocysts, hairs, and plurilocular and unilocular sporangia sessile 
or pedicellate on one- to three-celled stalks. 

Kapraun 1984. As M. orbiculare sensu Brauner 1975. 

On Zostera marina in sounds, year-round. 

Distribution: Newfoundland to Virginia, North Carolina, Bermuda, Norway to 
Spain, Mediterranean. 

Loiseaux (1967a) recognized this as a species distinct from M. orbiculare. 
Parke and Dixon (1968) united the two, but Fletcher (1987) accepted Loiseaux’s 
interpretation (see also Dixon and Russell 1964). Price et al. (1978) accepted 
the two-species concept and attributed the northeastern United States records of 
M. orbiculare to M. magnusii along with those of Bermuda, the United Kingdom, 
Europe, and the Mediterranean. 

Loiseaux (1967b) observed two types of nondiscoid, filamentous plants in cul- 
ture. Slender plants had filaments 8—10 tm diameter, one to three plastids per 
cell, hairs, plurilocular sporangia like those of the discs, and, rarely, ascocysts to 
10 «pm diameter and 30 pm long. Coarser plants had filaments 12-15 tum diame- 
ter, five to six plastids per cell, no hairs or ascocysts, and formed plurilocular 
sporangia 15—20 um diameter and 100—150 pm long. 


Myrionema strangulans Greville 1827, pl. 300. 

Plants discoid, to 2 mm diameter, basal cells 5—8.5 tum diameter, 1—3 diame- 
ters long; erect filaments closely packed, 5—7(—9) cells (30-100 tm) tall, some- 
what clavate, cells cylindrical below and subspherical above, to 6—8(—11) um 
diameter; one to three discoid plastids per cell; hairs 6—8 um diameter, with 
basal meristem and sheath; reproductive structures sessile on basal filaments, 
on one- or two-celled pedicels, or lateral on basal cells of erect filaments; pluri- 
locular reproductive structures cylindrical, uniseriate or sometimes biseriate, 7— 
11 pm diameter, 15-50 pm long, sessile or on one- to two-celled stalk; unilocular 
sporangia ellipsoid obovoid, 30—40(—65) um long, 18—27(—35) um diameter. 

Hoyt 1920; Taylor 1960. As Myrionema vulgare, Williams 1948a, 1951. 

Epiphytic on Petalonia fascia, Calonitophyllum medium, and oyster shells in 
shallow water, spring—fall. 

Distribution: Canadian Arctic to Virginia, North Carolina, southern Florida, 
Caribbean, Norway, British Isles to Portugal, Azores, Indian Ocean, Australia, 
?Alaska to ?California, western South America. 

Loiseaux (1967a) described three types of filamentous plants in the life history 
in addition to the typical discoid type on which the species is based. These fila- 
mentous plants included a diploid, pseudodiscoid plant with slender filaments 
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and uniseriate plurilocular and unilocular sporangia; a coarsely filamentous dip- 
loid plant with multiseriate plurilocular sporangia; and a bushy haploid gameto- 
phyte with uniseriate plurilocular gametangia. Products of unilocular sporan- 
gia in Loiseaux’s cultures functioned directly as gametes or germinated to form 
gametophytes. 


Elachistaceae 


Questionable Record 


Elachista fucicola (Velley) Areschoug 1842, p. 235. 
Williams’s (1948a) record as Elachista grevillei Arnott in Harvey (1857) was 
tentative, and no specimens are available from his study. 


Leathesiaceae 


Plants with a compacted, pseudoparenchymatous, colorless base bearing a tuft 
of assimilatory paraphyses, or plants with spongy, globular, or amorphous 
shapes, with a medulla of colorless, pseudoparenchymatous medullary tissue 
and a cortex of smaller assimilatory paraphyses; paraphyses without a tricho- 
thallic basal meristem; colorless hairs and mucilage abundant; plastids numer- 
ous, irregular plates; unilocular sporangia borne at base of paraphyses. 


Key to the genera 


1. Plants subspherical, spongy, hollow with age ................... Leathesia 
1. Plants a tuft of photosynthetic hairs produced by a small, compact mass of 
endophytic tissue? ieacceeei ht Sok Ae ie oe eee Myriactula 


Leathesia S. F. Gray 1821 

Sporophytes globular, subspherical, or irregular, mucilaginous; medulla com- 
posed of large colorless cells that form filamentous to pseudoparenchymatous 
tissue; cortex composed of smaller, pigmented, moniliform paraphyses of three 
to six clavate cells, the terminal cell usually enlarged; with or without clusters of 
colorless hairs on the cortex surface; unilocular sporangia and uniseriate pluri- 
locular sporangia borne at base of cortical filaments; gametophytes filamentous, 
microscopic. 


Leathesia difformis (Linnaeus) Areschoug 1847, p. 376. 
Tremella difformis Linnaeus 1755, p. 429. 
Figure 150 
Sporophytes tan, olive, or yellowish, subspherical, convolute, hollow with 
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Figure 150. Leathesia difformis, epiphytic on Gracilaria, scale 1 cm. 
Figure 151. Myriactula stellulata, endophytic in Dictyota, with unilocular sporangia, 
scale 25 um. 


age, to 12 cm diameter; medulla spongy, cortex crisp, assimilatory filaments 6— 
13 pm diameter; unilocular sporangia ovoid, 15—25 um diameter, 35-50 pm long, 
plurilocular sporangia obtuse cylindrical, 3-16 zm diameter, five to ten cells 
long. 

Hoyt 1920; Taylor 1960; Brauner 1975; Kapraun and Zechman 1982; Kapraun 
1984. 

Uncommon, on rocks, sea grasses, and coarse algae in sheltered sounds, 
December—April. 

Distribution: Newfoundland to Virginia, North Carolina, USSR to Portugal, 
Azores, southern Africa, Australia, Alaska to Pacific Mexico, western South 
America. 

Carolina plants, at the southern limit of distribution for the species in the 
western Atlantic, are small, to 5 cm diameter. 


Myriactula Kuntze 1898 

Base of plant small, colorless, pseudoparenchymatous, epiphytic or endophytic; 
emergent tissue bearing paraphyses, hairs, and sporangia; paraphyses gelati- 
nous; sporangia borne at bases of paraphyses, plurilocular structures simple, 
uniseriate. 


Myriactula stellulata (Harvey) Levring 1937, p. 57. 

Conferva stellulata Harvey 1841, p. 132. 

Figure 151 

Plants epi-endophytic, forming erect tufts to 1 mm diameter; endophytic fila- 
ments branching between and beneath host cortical cells; small clusters of cells 
erupting through cortex to produce paraphyses, colorless hairs, and plurilocu- 
lar and/or unilocular sporangia; paraphyses 4—12(—24) um diameter, to 285 um, 
12(-17) cells, long; hairs to 9-11 um diameter; plurilocular sporangia on same 
or different plants, uniseriate, in clusters, sessile or on short pedicels, clavate, 
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5-10 jim diameter, 30—50(—80) um long; unilocular sporangia obovate, 10—18(— 
33) pm diameter, 25—40(—72) um long. 

As Elachista stellulata, Hoyt 1920; Williams 1948a, 1949. 

On Dictyota menstrualis on exposed jetties and offshore in Onslow Bay from 
20 m, summer. 

Distribution: North Carolina, Norway to France. 

Unilocular sporangia in North Carolina are only 10—18 zm diameter by 25— 
40 ym long, in contrast with dimensions of 25 xm diameter and 60 pm long 
reported for plants from Europe (Kuckuck 1929, as Myriactis stellulata; Hamel 
1935, as Gonidia stellulata). 


Chordariaceae 


Sporangial plants erect, cylindrical, branched, and uniaxial or multiaxial; 
growth mostly trichothallic with subapical meristems near branch apices; cen- 
tral medullary tissue of colorless, elongate filaments with sharp or gradual tran- 
sitions to anticlinal, assimilatory filaments; colorless hairs with basal meristems 
often present; plastids numerous, discoid; unilocular sporangia borne near bases 
of cortical filaments; plurilocular sporangia present in some genera, borne on 
cortical filaments; gametophytes (where known) small, either microscopic or 
macroscopic. 


Cladosiphon Kiitzing 1843 

Sporophyte axes cylindrical, branched, multiaxial, becoming pseudoparen- 
chymatous, sometimes becoming hollow; medullary filament growth sympodial, 
cells cylindrical, four to eight times longer than the diameter, more or less united 
in a pseudoparenchyma; subcortex of smaller cells, one to three cells thick; as- 
similatory filaments simple or branched only near their bases; colorless hairs 
present; unilocular sporangia borne at the base of assimilatory filaments; pluri- 
locular sporangia developed by division and differentiation of terminal parts of 
assimilatory filaments. 


Cladosiphon occidentalis Kylin 1940, p. 27, pl. 3, fig. 8. 

Figures 152-154 

Sporophytes lax, gelatinous, 10-30 cm long, nearly simple to much branched, 
attached by small basal discs; branches 1-3 mm diameter, medullary cells 50— 
130 um diameter, 200—360 pm long, firmly united, often forming single central 
hollow cavities; assimilatory filaments 100—300 ym long, basal cells cylindrical, 
6—9 xm diameter, 19—28 pm long, distal parts of filaments moniliform, cells 11— 
15 um diameter; colorless hairs 9—11 zm diameter, to 150 um long; unilocular 
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Figures 152-154. Cladosiphon occidentalis. 152. Habit, scale 0.5 cm. 153. Assimilatory 
filament with plurilocular sporangium, scale 25 pm. 154. Assimilatory filaments with uni- 
locular sporangia, scale 25 1m. 


sporangia single or in clusters of up to three, oblong ovoid, 25—40 um diameter, 
40—55 pm long; plurilocular sporangia formed by distal cells of assimilatory fila- 
ments functioning directly as sporangia or with longitudinal and transverse divi- 
sions converting each cell into two to nine locules, distal ends of filaments then 
becoming oppositely, alternately, or unilaterally branched; sporangial structures 
to 19 pm wide, 48 um long. 

Earle 1969; Brauner 1975; Kapraun 1984. As Castagnea zosterae sensu Hoyt 
1920. As Eudesme zosterae sensu Taylor 1957, 1960. 

Epiphytic on sea grasses and Sargassum filipendula in sounds, October—June. 

Distribution: North Carolina, Bermuda, Gulf of Mexico, Caribbean. 

See Earle (1969) for a discussion of the confusion over this species, Clado- 
siphon zosterae (J. Agardh) Kylin, and Eudesme virescens (Carmichael) 
J. Agardh. 


Spermatochnaceae 


Plants cylindrical, branched; medullary filaments developing from one to a few 
apical cells to form a medullary core with one or more central filaments sur- 
rounded by a layer of anticlinal cortical assimilatory filaments, or medullary fila- 
ments developing secondarily by downgrowth of filaments; unilocular sporangia 
at the base of assimilatory paraphyses; plurilocular sporangia filamentous, uni- 
seriate, or partially biseriate; gametophytes microscopic. 


Key to the genera 


1. Branches uniaxial; plants soft, mucilaginous................. Nemacystus 
1. Branches multiaxial; plant firm in texture ..................... Stilophora 
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Figures 155-158. Nemacystus howei. 155. Habit, scale 0.5 cm. 156. Optical section show- 
ing axial cells surrounded by medullary cells and radiating assimilatory filaments, scale 
20 wm. 157. Assimilatory filaments bearing plurilocular reproductive structures, scale 
20 pm. 158. Assimilatory filaments bearing unilocular sporangia, scale 20 1m. 


Nemacystus Derbés et Solier 1850 

Sporophytes irregularly or occasionally dichotomously branched, either solid 
or hollow; a single axial filament with apical growth evident in younger parts; 
cortical filaments simple and unbranched; medulla developing from filaments 
growing down from the base of cortical filaments, becoming pseudoparenchyma- 
tous; unilocular and plurilocular sporangia produced among bases of assimila- 
tory filaments. 


Nemacystus howei (Taylor) Kylin 1940, p. 49. 
Castagnea howei Taylor 1928, p. 111, pl. 15, figs 1-8. 
Figures 155-158 
Plants soft, mucilaginous, in tangled masses to 40 cm or more long; main axes 
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to 1 mm diameter, branching alternate, abundant to at least three orders; medul- 
lary cells 30-166 pm diameter, 132-1410 pm long; uniaxial structure evident be- 
hind apices, apical cell buried among cortical filaments; cortical filaments 10— 
17 um diameter near apices, 3—8 ym diameter below, eight to thirteen cells long, 
cylindrical below and moniliform or reniform above, containing several discoid 
plastids per cell; colorless hairs 8-10 um diameter at base; unilocular sporan- 
gia spherical to ovoid, 18-37 1m diameter, 20—45 tm long, one to two (to six) 
at base of cortical filament fascicles or borne directly on outer medullary cells; 
plurilocular sporangia 6—8 um diameter, 37—78 ym long, uniseriate or biseriate, 
replacing cortical filaments in fascicles, up to ten per fascicle. 

Schneider and Searles 1975; Schneider 1976. 

Epiphytic on Sargassum filipendula from rock outcroppings in Onslow Bay 
from 15 to 25 m, May—August, November, and from estuarine jetties adjacent to 
Onslow Bay, July. 

Distribution: North Carolina, Bermuda, southern Florida. 

North Carolina specimens are slender with main axes not exceeding 0.5 mm 
diameter, and assimilatory hairs contain more cells than the eight reported by 
Taylor (1928, 1960) and Earle (1969). 


Stilophora J. G. Agardh 1841, nom. cons. 

Sporophytes dichotomously to alternately branched, axes firm, cylindrical, pro- 
duced by the apical growth of a small group of cells at the apex that give rise to a 
pseudoparenchymatous medullary core of at most four or five filaments; assimi- 
latory filaments unbranched or, when fertile, branched and producing unilocular 
and plurilocular sporangia in raised sori scattered on surfaces of branches. 


Stilophora rhizodes (Turner) J. Agardh 1848, p. 85. 


Fucus rhizodes Turner 1815-1819, pl. 235. 
Figure 159 


Figure 159. Stilophora rhizodes, scale 1 cm. 
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Plants erect from discoid holdfasts, often entangled, to 30 cm tall, axes to 
3 mm diameter; medulla of four or five closely packed filaments; cortex firm, 
pseudoparenchymatous, assimilatory filaments 75—85 tm long, 3.5 1m diameter 
below to 9-13 tm above; unilocular sporangia formed at bases of assimilatory 
filaments, obovate to clavate, 36-56 1m long, 22-32 um diameter; plurilocular 
sporangia uniseriate, four to ten cells, 30-50 um long, 9-12 xm diameter. 

Hoyt 1920; Williams 1948a, 1949; Taylor 1957, 1960; Brauner 1975. 

In sheltered sounds, rarely on coastal jetties near Beaufort, N.C., April-May. 

Distribution: Maritimes to Virginia, North Carolina, Gulf of Mexico, Norway 
to France, Australia. 


DICTYOSIPHONALES 


Sporophytes parenchymatous, macroscopic; growth diffuse, intercalary or api- 
cal; colorless hairs common; plastids numerous, discoid; unilocular and pluri- 
locular sporangia occur together or separately; gametophytes (where known) 
small, filamentous. 


Key to the families 


1. Branches terminating in a uniseriate filament ................. Striariaceae 
1. Branches not terminating in a uniseriate filament............ Punctariaceae 
Striariaceae 


Sporophytes erect, axes cylindrical, either branched or unbranched, the axes ter- 
minating in a long, uniseriate, pigmented hair; parenchymatous below with col- 
orless medulla and pigmented outer cortex; plastids without pyrenoids; pluri- 
locular and unilocular sporangia formed from superficial cells. 


Key to the genera 


1. Sporophytes solid, simple or sparingly branched, to 5(—12) cm tall; medulla in 
cross section composed of four large cells; unilocular sporangia independent 
of paraphyses!s..2. aia eee aoe aes ee ce Oe eras Hummia 

1. Sporophytes hollow, profusely and oppositely branched, to 70 cm tall; me- 
dulla in cross section composed of many large, rounded cells; unilocular 
sporangia aggregated in sori with unicellular paraphyses .......... Striaria 


Hummia Fiore 1975 


Sporophytes cylindrical, parenchymatous, unbranched or with a single order of 
branches; growth trichothallic; medulla formed by four vertical files of large, col- 
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Figures 160-162. Hummia onusta. 160. Sporophytes on blade of Zostera, scale 1 cm. 161. 
Cross section of sporophyte, scale 10 pm. 162. Gametophyte, scale 50 1m (redrawn from 
Blomquist 1954). 


orless cells; cortex of one to three layers of small pigmented cells, some of which 
bear deciduous, colorless hairs; gametophytes ectocarpoid, axes erect, uniseri- 
ate, with alternate or opposite branching; arising from discoid or scutate bases; 
colorless hairs terminal, growth of hairs and filaments trichothallic; plurilocular 
gametangia stalked; anisogamous and dioecious. 


Hummia onusta (Kutzing) Fiore 1975, p. 498. 

Ectocarpus onustus Kiitzing 1849, p. 457. 

Figures 160—162 

Sporophytes filiform, to 5(—12) cm tall, unbranched or with a few short 
branches at ends of the axes, 0.5—1 mm diameter; unilocular sporangia globose to 
ovoid, 30—56 pm diameter, 56—84 pm long; plurilocular sporangia stalked, ovate 
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conical, 15—25 4m diameter, 25—45 tm long; gametophytes 1-5 mm tall, erect 
filaments 12-15 xm diameter, cells 2—4 diameters long, gametangia cylindrical, 
20—32 um diameter, and 100—135 ttm long; microgametangia nearly acute, three 
to five locules wide; macrogametangia obtuse, two to three locules wide. 

Fiore 1975, 1977; Hall and Eiseman 1981; Kapraun 1984; Richardson 1987. 
As Ectocarpus subcorymbosus, Taylor 1957; Chapman 1971. As Myriotrichia 
scutata, Blomquist 1954. As M. subcorymbosa, Blomquist 1958a; Brauner 1975. 
As Stictyosiphon subsimplex, Brauner 1975. 

Both sporophytes and gametophytes epiphytic on sea grasses in sounds; sporo- 
phytes year-round but rare in summer; gametophytes found April-December. 

Distribution: Maritimes to Virginia, North Carolina, Georgia, northeastern 
Florida to Gulf of Mexico. 


Striaria Greville 1828 

Sporophytes attached by basal discs, axes tubular, branching alternate, opposite, 
or verticillate; growth trichothallic; medulla one to two layers of large, colorless 
cells; cortex a layer of small, pigmented cells; unilocular sporangia, hairs, and 
clavate unicellular paraphyses borne in annular sori giving plants a banded ap- 
pearance; gametophytes filamentous, creeping; life histories diplohaplontic with 
fusion of cells from unilocular sporangia also reported as well as apomeiotic de- 
velopment of unilocular sporangia. 


Striaria attenuata (C. Agardh) Greville 1828, p. 44, pl. 288. 

Solenia attenuata C. Agardh 1824, p. 187. 

Figure 163 

Sporophytes 10—70 cm tall, branches numerous and tapered at both ends; 
medullary cells rounded, 50—80 pm diameter; cortical cells quadrangular, 15— 
32 um diameter; unilocular sporangia ovoid, 30—60 1m diameter. 

Fiore 1969; Brauner 1975; Kapraun 1984. 

In lower intertidal and shallow subtidal in sounds and tidal creeks, January— 
April. 

Distribution: Newfoundland to Virginia, North Carolina, USSR to Spain, 
Mediterranean, Australia, New Zealand, Japan. 


Punctariaceae 


Sporophytes unbranched and bladelike, saccate, or cylindrical; meristems dif- 
fuse or intercalary; plastids either discoid and numerous or single and lobed, 
most with pyrenoids; colorless hairs usually abundant; unilocular and pluri- 
locular sporangia formed by transformation of vegetative cells; plurilocular 
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Figure 163. Striaria 
attenuata, scale 0.25 cm. 
Figure 164. 
Asperococcus fistulosus, 





scale 1 cm. 


sporangia, if present, occurring on same plants as unilocular sporangia; where 
known, gametophytes filamentous or discoid; gametangia uniseriate. 


Key to the genera 


cpp Poke neon eeRSnis cleave Wo oaustentkae nS suenvere cand Hats Asperococcus 
Arse lantsin otstulbull atacand eveseraial oe tet ne Sees ba eee Punctaria 


Asperococcus Lamouroux 1813 

Sporophytes tubular, attached by basal discs; inner cortex large celled, cells 
smaller toward the exterior; pigmented cells with many plastids; colorless hairs 
in tufts; unilocular and plurilocular sporangia interspersed with multicellular 
paraphyses in sori; gametophytes minute and filamentous, discoid plants bear- 
ing erect filaments with plurilocular gametangia. 


Asperococcus fistulosus (Hudson) Hooker 1833, p. 277. 

Ulva fistulosa Hudson 1778, p. 569. 

Figure 164 

Sporophytes to 50 cm tall, 2-5(-20) mm diameter, tapering at the base to a nar- 
row stipe; surface cells elongate, 8-26 um wide, 10—36(—44) um long, 9-22 ym 
in cross section; sori elongate, scattered; paraphyses three to several cells long; 
unilocular sporangia ovoid to globose, sessile or on one-celled stalks, 38—55(— 
70) pm diameter, 30—70(—85) ym long. 

As Asperococcus echinatus, Williams 1948a, 1949. 
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Rare on rocks and shells in sounds and on ocean jetties in Beaufort, N.C., area; 
December—April. 

Distribution: Canadian Arctic to Virginia, North Carolina, Norway to Spain, 
Australia. 


Punctaria Greville 1830 

Sporophytes with one or more stalked blades arising from discoid bases, blades 
linear to elliptical, two to seven cells thick, inner cells slightly larger than sur- 
face cells, marginal cells and/or surface cells bearing tufts of hairs; plastids dis- 
coid, a few to several per cell, with pyrenoids; unilocular sporangia scattered, 
single; plurilocular sporangia multiseriate, clustered or single, angular, apex 
projecting; gametophytes small discs or branched filaments; gametes isogamous. 


Key to the species 


ie ainsmestricteditoisunfaceiofibladesiaeereere nee er renee eentae P. latifolia 
1. Hairs on margins of blades as well as surfaces............... P. tenuissima 


Punctaria latifolia Greville 1830, p. 52. 

Figure 165 

Sporophytes with blades 10—45 cm long, 2—8(—15) cm wide, lanceolate to ob- 
long, stalks 2—5 mm long, bases of blades cuneate, margins flat or crispate, apices 
obtuse, color yellowish to olive brown, two to four (up to six) cells thick, total- 
ing 50—120(—160) im thick; cells in surface view quadrate to rectangular, 15— 
40 um across; hairs scattered in patches on blade surface, lacking on margins and 
apices; plurilocular and unilocular sporangia on the same or different plants; 


Figure 165. Punctaria latifolia, scale 0.5 cm. 
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Figures 166-168. Punctaria tenuissima. 166. Habit TQ 
with flat blades and marginal hairs, scale 0.5 cm. 167. [\ 
Blade margin, scale 20 pm. 168. Small filamentous Cy meee 


plant with plurilocular sporangia, scale 25 um. 


plurilocular sporangia square to rectangular in surface view, 14—42(—59) um by 
12—26(—42) um, in cross section square or, more commonly, conical; unilocular 
sporangia rare, orbicular to ovoid, 40-50 by 36—43 um in surface view; gameto- 
phytes comparable to those described as Hecatonema maculans (p. 132). 
Williams 1948a, 1949; Taylor 1960; Brauner 1975; Kapraun 1984. As Punctaria 
plantaginea, Humm 1979. 
Epiphytic and on rocks, shells, and seawalls in the sounds, January—April. 
Distribution: Canadian Arctic to Virginia, North Carolina, Portugal, Australia. 


Punctaria tenuissima (C. Agardh) Greville 1830, p. 54. 

Zonaria tenuissima C. Agardh 1824, p. 268. 

Figures 166—168 

Sporophytes with light brown blades, base and apices tapered, linear lanceo- 
late, 2-8(—20) cm long, 2—10(—12) mm wide, membranous, thin, entire or with 
small serrations, 22—42(—66) um thick, one to two (up to four) cells thick; in 
surface view, cells 10-27 um wide, 7—18(—48) um long, with several discoid 
plastids; in plants four cells thick, inner cells colorless, longitudinally elon- 
gate, transversely rounded; marginal and surface cells bearing long hairs, (5—) 
10—12 ym diameter, with basal meristems and sheaths, hairs later deciduous; 
unilocular sporangia to 40 ym diameter, solitary or in clusters of two to four; 
plurilocular sporangia single or scattered, often marginal, bases immersed, coni- 
cal tips projecting, 20-27 um diameter, 24-36 um long; gametophytes compa- 
rable to Hecatonema maculans (p. 132). 

As Desmotrichum undulatum, Brauner 1975; Kapraun and Zechman 1982; 
Kapraun 1984. As D. balticum, Brauner 1975. 
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Epiphytic on sea grasses and on rocks and shells in sounds, November—April. 

Distribution: Canadian Arctic to Virginia, North Carolina, USSR to Portugal. 

When Fletcher (1987) merged Desmotrichum balticum (Kiitzing) Batters and 
D. undulatum (J. Agardh) Reinke into Punctaria tenuissima, he noted that these 
species may in turn be developmental stages of P. latifolia. 


SCY TOSIPHONALES 


Plants bladelike, ribbonlike, cylindrical and hollow or solid, or saccate; growth 
diffuse or intercalary; plastids single, large, parietal with single pyrenoids; hairs 
frequent; plurilocular reproductive structures uniseriate or biseriate. 


Scytosiphonaceae 


Plants bladelike, ribbonlike, tubular, or saccate; plurilocular reproductive struc- 
tures numerous, borne on erect, macroscopic plants; upright plants alternate 
with crustose, Ralfsia-like plants or with prostrate filaments; unilocular sporan- 
gia rare, borne on crusts. 


Key to the genera 


1. Plants tubular‘or hollow ....4...-o6 Geek seen ce ae aces oe eee 2 
1. Plants'solidiiacn).Gaciteaoteios oe eset Coenen Petalonia 
2, Plantsibranched!s ss. cient Cees Rosenvingea 
2. Plants simple, sometimes several from a common base...............--+ 3 
3.. Plants Saccat@nad aiu.scetioerion one a oe een eee eee Colpomenia 
3. Planits:cylindricall’ .< 5152.46 aactos oath tear ieee ee acre Scytosiphon 


Colpomenia (Endichler) Derbés et Solier in Castagne 1851 

Plants saccate, globose, or irregularly lobed; initially solid, becoming hollow; 
walls with large, colorless cells inside grading into small, pigmented surface 
cells; colorless hairs in clusters, associated with sori of plurilocular reproduc- 
tive structures and unicellular, colorless paraphyses. 


Colpomenia sinuosa (Mertens ex Roth) Derbés et Solier in Castagne 1851, p. 95. 

Ulva sinuosa Roth 1806, p. 327, pl. 12. 

Figures 169-171 

Plants globose, becoming papillate or lobed, to 12(—15) cm diameter; wall 0.3— 
0.4 mm thick, inner cells to 180 sm diameter, surface cells angular, 4—8(—16) um 
across in surface view; plurilocular structures 4—8 1m diameter, 18—30 1m long, 
biseriate; paraphyses obovoid, to 11 wm diameter, 47 um tall. 
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Figures 169-171. Colpome- 
nia sinuosa. 169. Habit, scale 
1 cm. 170. Partial cross sec- 
tion of vegetative plant, scale 
50 pm. 171. Partial cross 
section with plurilocular 
structures and trichothallic 
hairs, scale 10 pm. 
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Blomquist and Humm 1946; Williams 1948a, 1951; Taylor 1960; Schneider 
1976; Searles 1987, 1988. 

On rocks and coarse algae; rare on coastal jetties, frequent in Onslow Bay from 
15 to 45 m, May—September. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil, Norway to Portugal; elsewhere, widespread in tropi- 
cal and temperate seas. 


Petalonia Derbés et Solier 1850, nom. cons. 

Erect plants with one or more stalked blades arising from discoid holdfasts; me- 
dulla composed of large, colorless cells; cortex cells smaller, pigmented, bear- 
ing tufts of hairs; plurilocular structures in fused patches ultimately covering 
both blade surfaces; crustose plants with consolidated hypothallium and epi- 
thallium; unilocular sporangia rare, formed at bases of epithallial filaments. 


Petalonia fascia (O. F. Miller) Kuntze 1898, p. 419. 

Fucus fascia O. F. Miller 1778, pl. 768. 

Figure 172 

Blades to 45 cm long, 30 cm wide, linear lanceolate with tapered apices and 
cuneate, asymmetrical bases, 145—200 um thick, to 270 um thick in fertile areas; 
plurilocular structures uniseriate, six to eight cells long. 

Hoyt 1920; Kapraun and Zechman 1982; Taylor 1960; Kapraun 1984; Richard- 
son 1986, 1987. As Ilea fascia, Williams 1948a, 1949; Humm 1952. 

Blade phase common on rocks and shells in shallow water along the coast and 
in the sounds, December—May. 
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Figure 172. Petalonia fascia, scale 1 cm. 


Figure 173. Rosenvingea orientalis, scale 1 cm. 


Distribution: Canadian Arctic to Virginia, North Carolina, South Carolina, 
Georgia, northeastern Florida, Gulf of Mexico, Norway to Portugal, Azores, 
southern Africa, Australia, Pacific Mexico. 


Rosenvingea Borgesen 1914 

Plants tubular and cylindrical or compressed, subsimple to bushy, branching 
alternate to subdichotomous, attached by basal discs; walls of branches formed 
of three to four layers of cells, outer cells small and pigmented, inner cells larger 
and colorless, rhizoidal cells sometimes in central cavities near bases; surfaces 
bearing hairs singly or in clusters; plurilocular reproductive structures formed 
in sori by surface cells. 


Rosenvingea orientalis (J. Agardh) Bgrgesen 1914, p. 26. 

Asperococcus orientalis J. Agardh 1848, p. 78. 

Figure 173 

Plants in tufts, to 40 cm tall, cylindrical or sometimes compressed, stipi- 
tate; branching dichotomous, subdichotomous, or irregularly alternate; branches 
slender, to 2 mm diameter, not changing diameter greatly from lower to upper 
axes, surfaces uneven, tips obtuse; walls of branches three to four cells thick; 
hairs scattered, 8—9 um diameter; gametangia in rounded or oval sori, multiseri- 
ate, cylindrical to clavate, 5—12 ym diameter, 20—40 pm long or more. 

Hoyt 1920. As Rosenvingea sanctae-crucis sensu Taylor 1960; Brauner 1975; 
Kapraun 1984. 
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In sounds on jetties and on rocks and shells in quiet bays, August-November. 

Distribution: North Carolina, southern Florida, Caribbean, India. 

Earle (1969) suggested that Rosenvingea sanctae-crucis Bgrgesen may be syn- 
onymous with R. orientalis but retained them as separate species and indicated 


that Hoyt’s plants were orientalis. 


Questionable Record 


Rosenvingea intricata (J. Agardh) Bgrgesen 1914, 
p. 26. 

The identity of plants from the region referred to 
this species remains in question. Williams’s (1951) 
specimens cannot be located, and Searles’s (1987) 
single collection is an immature plant. 


Scytosiphon C. Agardh 1820, nom. cons. 

Erect plants forming unbranched, tubular axes from 
basal discs; growth intercalary near the base; walls of 
cylinder grading from large, colorless inner cells to 
small, pigmented outer cells; plurilocular reproduc- 
tive structures interspersed with single-celled para- 
physes. 


Scytosiphon lomentaria (Lyngbye) Link 1833, p. 233. 
Chorda lomentaria Lyngbye 1819, p. 74. pl. 18. 
Figures 174 and 175 
Erect axes 15-70 cm long, cylindrical, 5—10 

(-30) mm diameter, diameter tapering and some- 

times periodically constricted; plurilocular reproduc- 

tive structures 3—8(—10) um diameter, to 65 um long, 
mostly uniseriate, occasionally biseriate or forked, 
mixed with paraphyses in sori covering the axis. 


S. lomentaria var. complanatus Rosenvinge 1893, 
p. 863. 

Plants slender, axes 1.5—2(—5) mm diameter, 0.5—1 
m long, hollow but not constricted, and lacking para- 
physes in the sori. 


Figure 174. Scytosiphon lomentaria. Habit, scale 1 cm. 





ee 
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Taylor 1957, 1960; Kapraun 1984; Richardson 1986, 1987. As var. complana- 
tus, Blomquist and Humm 1946; Williams 1948a. 

The variety is found intermixed with typical plants, and they are common on 
coastal jetties and in sounds near inlets in the intertidal and shallow subtidal, 
December—April. 

Distribution: Canadian Arctic to Virginia, North Carolina, South Carolina, 
Georgia, Bermuda, southern Florida, Brazil, USSR to Portugal, Azores, southern 
Africa, Australia, Japan, Alaska to Mexico, western South America. 


SPHACELARIALES 


Plants filamentous, branched, heterotrichous; growth apical, subapical cells not 
dividing, dividing only longitudinally, or dividing once transversely and then 
longitudinally to produce parenchymatous tissue; the axes in some genera corti- 
cated by downgrowth of rhizoidal filaments to produce a pseudoparenchyma- 
tous tissue outside the parenchyma; plastids numerous and discoid, pyrenoids 
reported for zoospores but not for vegetative cells; sporophytes and gameto- 
phytes isomorphic or slightly heteromorphic; unilocular and plurilocular struc- 
tures on separate plants where known; vegetative reproduction by unicellular or 
multicellular, deciduous propagules. 


Key to the families 


1. Subapical cells not dividing transversely ............... Choristocarpaceae 
1. Subapical cells dividing transversely..................... Sphacelariaceae 


Figure 175. Scytosiphon 
lomentaria. Cross sec- 
tion with plurilocular 
structures and hairs, 
scale 20 pm (redrawn 
from Blomquist and 
Humm 1946). 
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Choristocarpaceae 


Filaments uniseriate or subapical, dividing longitudinally but not transversely; 
walls do not blacken when treated with bleaching solution. 

Prud’ homme van Reine (1982) did not consider the Choristocarpaceae a mem- 
ber of the Sphacelariales, whereas Henry (1987b) argued for its inclusion in the 
Sphacelariales when he transferred Onslowia to the Choristocarpaceae. 


Onslowia Searles in Searles et Leister 1980 
Plants endophytic; asexual reproduction by propagules with several, usually 
four, apical cells. 


Onslowia endophytica Searles in Searles et Leister 1980, p. 38, figs 6-15. 

Figures 176 and 177 

Plants filamentous; filaments uniseriate, occasionally biseriate, 8-11 pm 
diameter; branching irregularly alternate; emergent filaments forming either 
multicellular, colorless hairs with basal trichothallic meristems, or stalked, glo- 
bose cells which divide longitudinally to form four cells, each of which enlarges 
and then cuts off a single lens-shaped apical cell from its outer face to form 
rectangular cushion-shaped propagules; unilocular sporangia ovoid, 30—45 1m 
diameter, 45—60 1m long, sessile or stalked. 

Searles and Leister 1980; Searles 1987, 1988. 

Growing in Halymenia floridana, Halymenia trigona, and Soliera filiformis in 


Figures 176, 177. 


Onslowia endophytica, / 
scale 10 pm. 176. Im- ! 
mature propagule on 

endophytic filament. 177. 


Lateral view of mature 
propagule. | 
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Onslow Bay and at Gray’s Reef from 17 to 32 m, July-September. 
Distribution: North Carolina (type locality), Georgia, southern Florida. 
Henry (1987b) observed propagules with only two or three apical cells in cul- 
ture and zoospores from unilocular sporangia developing into additional genera- 
tions of unilocular-bearing plants. 


Sphacelariaceae 


Subapical cells dividing once transversely before forming parenchyma by longi- 
tudinal divisions; all lateral branches formed from cells below the apical cell; 
hairs initiated from lenticular cells cut off by apical cells, or less frequently from 
cells below apical cells; walls blacken when treated with bleaching solution. 


Sphacelaria Lyngbye 1819 

Plants erect, forming tufts or mats; axes cylindrical, parenchymatous, a few 
corticated by descending rhizoids; vegetative reproduction by biradiate or tri- 
radiate propagules in some species; sexual reproduction isogamous or anisoga- 
mous. 


Key to the species 


1. Propagule arms slender, several times longer than broad ........ S. rigidula 
1. Propagule arms short, propagule broadly triangular in outline ............. 


Sphacelaria rigidula Kiitzing 1843, p. 292. 

Figures 178-180 

Axes erect, 0.5—3 cm tall, basal systems creeping and stoloniferous or pene- 
trating, endophytic; segments as long as or somewhat longer than broad; hairs 
present, 12-16 pm diameter; propagules slender, biradiate or triradiate, stalks 
to 24 um diameter, stalk and arms of similar length, span of arms to 450 um; 
unilocular sporangia spherical, 50-70 um diameter; gametangia dimorphic, one 
cylindrical, 45-65 pm long, 24—28 pm diameter, with cells about 3 pm diame- 
ter, the other more irregularly shaped, 30—60 tum long, 28—40 xm diameter, with 
cells about 6 pm diameter. 

As S. furcigera, Blomquist and Humm 1946; Williams 1948a, 1949, 1951; Tay- 
lor 1960; Earle and Humm 1964; Brauner 1975; Kapraun and Zechman 1982; 
Kapraun 1984. 

Epi-endophytic on sea grasses and on rock in the lower intertidal and shallow 
subtidal in sounds and on coastal jetties, year-round. 

Distribution: Newfoundland to Virginia, North Carolina, Bermuda, southern 


152 : PHAEOPHYTA 






OEE 


AO Ee 
KES : aH 
Cs: 2 
poe ome 


Serer 






Figures 178-180. 
Sphacelaria rigidula, 
scales 25 pm. 178. Vege- 
tative apex. 179. Biradiate 
propagule. 180. Triradiate 
propagule. 

Figure 181. Sphacelaria 





178 





tribuloides, propagule, 








scale 50 pm. 


Florida, Gulf of Mexico, Caribbean, Brazil, Norway to Portugal; elsewhere, wide- 
spread in temperate and tropical seas. 

Propagules are usually described as biradiate in this species, but in North 
Carolina they are commonly triradiate. The generations have been shown to be 
slightly heteromorphic with reproduction regulated by temperature and photo- 
period changes (van den Hoek and Flinterman 1968; Colijn and van den Hoek 
1971). 


Sphacelaria tribuloides Meneghini 1840a, p. [2]. 

Figure 181 

Plants tufted, attached by short stolons, erect axes to 1 cm tall, bearing radi- 
ally disposed branches; segments 25—60 pm diameter, length equal to or slightly 
greater than diameter; hairs often present, 10-15 um diameter; propagules pedi- 
cellate, biradiate, broadly triangular in lateral view, 200 um long, arms barely 
extended, span 140—165 um. 

Blomquist and Humm 1946; Williams 1948a, 1951; Taylor 1960; Schneider 
1976; Kapraun 1984. 

Infrequently collected, usually intermixed with other algae in lower intertidal 
and subtidal in sounds and rarely offshore in Onslow Bay from 18 to 19 m, June— 
August. 
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Figure 182. Dictyopteris delicatula, scale 1 cm. 





Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, Baltic to Portugal; elsewhere, widespread in temperate and 
tropical seas. 


DICTYOTALES 


Plants parenchymatous, bladelike; attached by rhizoidal filaments; growth from 
single apical cells, apical groups of cells, or marginal rows of cells; structure 
with inner layer(s) of large colorless cells covered by one to a few layers of 
smaller pigmented cells; plastids discoid and numerous; colorless hairs in bands 
or tufts; sporophytes and gametophytes isomorphic; unilocular sporangia scat- 
tered or in sori; meiospores nonmotile, four or eight per sporangium; oogamous, 
dioecious, oogonia and spermatangia in sori, one egg per oogonium, spermatan- 
gia plurilocular; mitospores unknown. 

There is a single family in the order. 


Dictyotaceae 


Key to the genera 


1. Growth by a marginal row or cluster of meristematic cells............... 2 
1. Growth by a single apical cell at the branch tip................... Dictyota 
2. Growth by marginal row of meristematic cells; blades fanlike............ 3 
2. Growth by cluster of meristematic cells; blades strap shaped ............ 5 
3. Margimof blade flat. ...5....cccascy einen orbine Ocoee Or eee 4 
3. Margin: of bladecurledetsea.oeee Ore ec eee Padina 
4. Plants erect, costate, becoming stalked by loss of blade tissue around costae 

of lower Parts: «0s: ceiad sane cieeutes cena OORT e cer ee eee Zonaria 
4, Plants creeping or erect, costaellacking) 94) ene eiee Lobophora 
5.,.Plants withimidnib) sees een coO OL Go nonce ertore Dictyopteris 
D, Marois wyatdaoune manele) soovovocsncoscc0nsogccscnbDe0D00K00E Spatoglossum 


Dictyopteris Lamouroux 1809b, nom. cons. 

Plants dichotomously branched, growth from single clusters of meristematic 
cells at branch tips behind which midribs are prominent in straplike branches; 
colorless hairs in clusters on blade surfaces; reproductive cells in sori. 
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Key to the species 


lreBladenwidthvexceedingyommmnalpetis ac nccyseccleris cee mee om ciao cleretennycna sare 2 
lPeB ladewtopommmuwiderry reer soci a cercsocmicke tos ecleciraier cia eeies D. delicatula 
Ze Bladesiwithifine veins;imargims dentate! \.-.2.-4-eaee vse see sna: D. hoytii 
2. Blades lacking veins, margins entire .................... D. membranacea 


Dictyopteris delicatula Lamouroux 18094, p. 332, pl. 6, fig. 2B. 

Figure 182 

Plants light brown, erect, to 8 cm tall, or decumbent to some degree and 
spreading indefinitely; tangled branches attached to substratum and each other; 
branching irregular or dichotomous, segments of blades to 5 mm broad; blades 
two cells thick, thicker along margins and midrib, cells of blades in parallel rows 
at acute angles to midribs; hairs in clusters on only one surface of blades; repro- 
ductive cells in sori in single rows along the midrib. 

Schneider 1975a, 1976. 

Rare, on rock outcrops in Onslow Bay and Long Bay from 35 to 40 m, June— 
July. 

Distribution: North Carolina, South Carolina, southern Florida, Gulf of 
Mexico, Caribbean, Brazil, West Africa, southern Africa, Indian Ocean, Central 
Pacific islands. 


Dictyopteris hoytii Taylor 1960, pp. 229, 631, pl. 32, fig. 1. 

Figure 183 

Plants bushy, yellowish brown, to 45 cm tall, anchored by a feltlike cushion 
of rhizoidal filaments; simple to frequently branched lower axes denuded for 
1—6 cm; blades above usually dichotomous to two to six orders, internodes to 
8 cm long, sinuses narrow, apices obtuse to retuse; blades strap shaped, 1.4—4 cm 
wide, 90—150 um thick, undulate, the margins straight or obscurely crenate, con- 
spicuously aculeate dentate, teeth to 1 mm long, at intervals of 1-2 mm; structur- 
ally with two to four layers of large medullary cells and a cortical layer of smaller 
cells on each face; midribs conspicuous, extending to the branch apices; lateral 
veins delicate but evident, alternate or opposite at intervals of 2-3 mm, extend- 
ing obliquely to the margins, composed of small, thick-walled cells in irregular 
tiers of five to six, midribs to 185 ym thick; hairs in small groups scattered over 
the blade; tetrasporangia in small sori in lines parallel to the lateral veins; oogo- 
nia 65—130 um diameter, scattered over the blade singly or in clusters of two or 
three, except for a narrow marginal zone. 

Taylor 1960; Schneider 1976; Kapraun 1984; Searles 1987, 1988. As D. serrata 
sensu Hoyt 1920; Blomquist and Pyron 1943; Williams 1951. 
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Figure 183. Dictyopteris hoytii, scale 2 cm. 
Figure 184. Dictyopteris membranacea, scale 2 cm. 


Common offshore from 14 to 47 m, March—December. 
Distribution: North Carolina (type locality), South Carolina, Georgia, southern 
Florida, Venezuela. 


Dictyopteris membranacea (Stackhouse) Batters 1902, p. 54. 

Fucus membranaceus Stackhouse 1816, p. 13. 

Figure 184 

Plants erect, bushy, 10—30 cm tall, irregularly dichotomously branched at in- 
tervals of 1—-5(—10) cm, sometimes proliferous from the stipe or midribs; seg- 
ments entire, 5-15 mm broad; midribs precurrent, denuded below to form stipes; 
lateral veins absent; blades two cells thick except at margins and midribs; 
sporangia in irregular bandlike sori on each side of midribs; gametangia in larger 
but less compact groups occupying most of the blade. 

Taylor 1960; Schneider 1976; Kapraun 1984. As D. polypodioides, Hoyt 1920; 
Blomquist and Pyron 1943; Williams 1948a, 1949, 1951. 

Subtidal in sounds (rarely) and on coastal jetties, and common offshore in 
Onslow Bay from 14 to 40 m, May—November. 

Distribution: North Carolina, South Carolina, southern Florida, Caribbean, 
Brazil, Pacific Mexico. 
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Questionable Record 


Dictyopteris justii Lamouroux 1809d, p. 332, pl. 6, fig. A. 
Blair and Hall (1981). 
Specimens of this collection have been lost. 


Dictyota Lamouroux 1809a, nom. cons. 

Plants usually dichotomously branched, with or without marginal prolifera- 
tions, blades ribbonlike, growth from single lens-shaped apical cells; medulla 
one cell thick, cortex a single layer of much smaller cells; colorless hairs in clus- 
ters on blades’ surfaces; dioecious, antheridia in patches with sterile margins, 
oogonia in patches without sterile margins, both exserted; unilocular sporangia 
in sori or scattered, four aplanospores per sporangium. 


Key to the species 


lee Viarginsiohbladesaculeaterdentate rece aie D. ciliolata 
lee Viancinssotmbladesrentines a-temte cr crscae cack ccis ote ase A ciecaa sitet see stomsete ete 2 
2. Ultimate branches cervicorn to irregular.................... D. cervicornis 
Ze Branchinerdichotomousthroughouteanan seer ocr eee rece 3 
GMB AN GMeSitop2 sumMiMWA Er. cis coeaesne eee se eere obese eiichesaee oe D. pulchella 
Se Branchesieneatemthany2 mmiwidereeas aera eee ater at D. menstrualis 


Dictyota cervicornis Kiitzing 1859, p. 11, pl. 24, fig. 2. 

Figure 185 

Plants to 20 cm tall, characterized by asymmetrical, subdichotomous branch- 
ing, one dichotomy short and spurlike; segments slender, 1-2.5 mm broad, 
internodes 1—3.5 cm long; often with proliferations from blade surfaces. 

Williams 1951; Taylor 1960; Schneider 1976. 

On coastal jetties and uncommon offshore in Onslow Bay from 21 to 40 m, 
June—September. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Azores, 
West Africa, Central Pacific islands. 


Dictyota ciliolata Kutzing 1859, p. 12, pl. 27, fig. 1. 

Figure 186 

Plants to 15 cm tall, regularly dichotomously branched, sometimes spirally 
twisted, angle of branching narrow, acute, or rounded; internodes to 12 mm 
broad below dichotomies, but narrowing to 7 mm just above each fork; inter- 
nodes 1—5 cm long, terminal segments generally tapering and subacute; margins 
sparingly to regularly aculeate dentate, projections typically ascending, broad 
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Figure 185. Dictyota cervicornis, scale 0.5 cm. 
Figure 186. Dictyota ciliolata, scale 1 cm. 


at bases and cylindrical toward apices, margins also bearing proliferous blades; 
sporangia in sori. 

Schneider and Searles 1973; Schneider 1976. 

On jetties in the Beaufort, N.C., area, April-December; common offshore in 
Onslow Bay from 15 to 50 m, June—August. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, West Africa, Central Pacific islands. 

Earle (1969) questioned whether this is a species distinct from D. menstrualis 
(as D. dichotoma) because the characteristic of marginal teeth is highly variable. 
Dictyota menstrualis does not, however, have sporangia in sori. 


Dictyota menstrualis (Hoyt) Schnetter, Hornig, et Weber-Peukert 1987, p. 195, 
figs 5—6. 

Dictyota dichotoma var. menstrualis Hoyt 1927, p. 616. 

Figures 187-191 

Plants to 29 cm tall, branching regularly dichotomous at angles of 15°—45°, 
blades entire, but margins often proliferous, occasionally twisted; internodes 
0.5—2 cm broad, progressively narrower in younger internodes, 1—2.5 cm long; 
medulla single layered above, becoming multilayered in basal and prostrate re- 
gions; sporangia scattered, one (to three), not in sori; producing gametes once 
per month, at spring tides. 

Schnetter et al. 1987. As D. dichotoma var. menstrualis, Hoyt 1927; Taylor 
1960; Brauner 1975; Kapraun and Zechman 1982; Kapraun 1984; Searles 1987, 
1988. As D. dichotoma sensu Harvey 1852; Johnson 1900; Hoyt 1920; Williams 
1948a, 1951; Blomquist and Pyron 1943; Schneider 1976; Richardson 1979; 
Kapraun and Zechman 1982; Kapraun 1984. 
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Figures 187-191. 
2ODOOOIYD DONOR OSs6R anon menstrualis. 
187-189. Variation in 
blade width and distance 
between dichotomies, 
scales 1 cm. 190. Apex of 
ORL DHS amae blade, scale 20 um. 191. 





Cross section with undi- 
vided sporangium, scale 
= 25 pm. 


In shallow subtidal on coastal jetties and in the sounds, April-December, com- 
mon offshore from 15 to 63 m, May—October. 

Distribution: Virginia, North Carolina (type locality), South Carolina, Georgia, 
southern Florida, Gulf of Mexico, Caribbean, Brazil. 

Schnetter et al. (1987) recently demonstrated that the western Atlantic plants 
previously referred to Dictyota dichotoma (Hudson) Lamouroux are distinct 
from those in its type locality in the eastern Atlantic in anatomy and chromo- 
some number as well as in the reproductive periodicity (as demonstrated by 
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Hoyt in 1927). Richardson (1979) showed that plants in North Carolina per- 
sist through the cold months as simple germlings without a clearly organized 
structure. 


Dictyota pulchella Hornig et Schnetter 1988, p. 285, fig. 7. 

Figure 192 

Plants to 7 cm long, spreading or erect, iridescent or brown, branching regu- 
larly dichotomous, angle of branches 90°-120°, width of branches to 3 mm be- 
low, often abruptly narrowing to filamentous, 0.1—0.2 mm wide in the terminal 
branches. 

Uncommon offshore in Onslow Bay from 30 to 32 m, September. 

Distribution: North Carolina (new record), Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil, West Africa, Indian Ocean, Central Pacific islands, 
Pacific Mexico. 

This is a northern extension of the range of the alga that was known as Dic- 
tyota divaricata Lamouroux (1809a). 


Lobophora J. Agardh 1894 

Plants with fan-shaped blades growing in clusters from matted, rhizoidal bases; 
growth from marginal rows of initials, margins of blades flat; blades with large- 
celled medulla grading into smaller-celled subcortex and cortex; sporangia or 
gametangia in scattered sori on both surfaces of blades; sporangial sori lacking 
paraphyses; sporangia forming four or eight aplanospores. 


Lobophora variegata (Lamouroux) Womersley 1967, p. 221. 

Dictyota variegata Lamouroux 1809a, p. 40. 

Figure 193 

Blades spreading horizontally and closely appressed to substratum, or erect 
and forming crisp clumps, to 8 cm long, light to dark brown, fan shaped, mar- 
gins curved to rounded, eight to nine cells thick (300 pm); cells large and col- 
orless internally, and smaller with increasing concentrations of plastids toward 
the surface, eight surface cells per central medullary cell on one face, four on 
the other. 

Schneider 1976; Kapraun 1984. As Zonaria variegata, Hoyt 1920; Blomquist 
and Pyron 1943. As Pocockiella variegata, Williams 1951; Taylor 1960. 

Common offshore in Onslow Bay and Long Bay from 14 to 48 m, year-round. 

Distribution: North Carolina, South Carolina, southern Florida, Caribbean, 
Brazil; elsewhere, widespread in temperate and tropical seas. 

In North Carolina only horizontally oriented blades are formed. The erect, 
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Figure 192. Dictyota pulchella, scale 0.5 cm. 
Figure 193. Lobophora variegata, scale 1 cm. 
Figure 194. Padina gymnospora, scale 1 cm. 


tightly bunched, clump-forming morphology observed in the Caribbean does not 
appear to occur in the region. 


Padina Adanson 1763, nom. cons. 

Plants with fan-shaped blades growing in clusters from matted, rhizoidal bases; 
growth from marginal rows of initials protected by involuted curling of the blade 
margin; blades split perpendicular to the blade margins, surface of blades calci- 
fied in some species; hairs formed in distinct bands parallel to the margins; re- 
productive cells in linear sori between bands of hairs; generally dioecious, oogo- 
nial sori surrounded by sterile cells, as are antheridial sori in some species. 


Key to the species 


1. Blades to 15 cm tall, bands of hairs conspicuous, centrally four to six cells 


thickabaselsixatojelenitucellsithickaeneeeee eer rree cere te P. gymnospora 
1. Blades to 25 cm tall, bands of hairs faint, centrally three to four cells thick, 
basejof bladetthree to/sixicells thick) i4)...c0 sen end cles de on ns P. profunda 


Padina gymnospora (Kiitzing) Sonder 1871, p. 47. 

Zonaria gymnospora Kiitzing 1859, p. 29, pl. 71, fig. 2. 

Figure 194 

Plants stipitate, 4-22 cm tall, 5-37 cm broad, entire when young, becoming 
more or less deeply laciniate, the segments cuneate spatulate to fan shaped, 
sometimes lightly encrusted with lime; zonate, hairlines 1.5—8 mm apart, often 
inconspicuous in older parts; blades two to three cells thick (50 um) near mar- 
gins, four cells thick elsewhere, or six to eight cells thick (150—220 um) in the 
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bases; reproductive structures in one or two bands midway between hairlines 
on both surfaces, but primarily on ventral surface; antheridia naked, in bands 
200 4m wide; oogonia 30-65 ym diameter, in bands with a thin, evanescent 
covering of sterile cells; tetrasporangia in bands 0.5 mm wide, also with sterile 
coverings. 

As P. vickersiae, Hoyt 1920; Williams 1948a, 1949, 1951; Taylor 1960; Chap- 
man 1971; Schneider 1976; Kapraun and Zechman 1982; Kapraun 1984; Richard- 
son 1987. As P. pavonia sensu Curtis 1867; Johnson 1900. 

In shallow subtidal on jetties and seawalls and in Onslow Bay from 14 to 25 m, 
May—December. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil; elsewhere, widespread in tropical seas. 


Padina profunda Earle 1969, p. 167, figs 62-68. 

Figure 195 

Plants 10—25 cm tall, blades entire or split, not calcified, two cells thick near 
margins, three to four cells thick (125-500 um) in midblade, three to six cells 
thick (500—700 pm) at base; cortical cells from midblade 55—74 um wide and 55— 
130 um long in surface view, in cross section 27—37 um tall; hair zones faint, 
hairs few, distributed irregularly on both surfaces of blades, 23-28 um diame- 
ter; linear bands, 0.25—20 mm broad, of darkly pigmented, larger cells produced 
from marginal meristems. 

Schneider and Searles 1973; Schneider 1976. 

Uncommon on offshore rock outcroppings near edge of continental shelf in 
Onslow Bay from 45 m, June—August. 

Distribution: North Carolina and Dry Tortugas, Florida. 


Figure 195. Padina profunda, scale 0.5 cm. 
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Figures 196-199. Spatoglossum schroederi. 196, 
197. Variation in branching patterns, scales 2 cm. 
198. Cluster of apical initials, scale 50 pm. 199. 
Cross section of blade, scale 25 xm. 





Spatoglossum Kiitzing 1843 

Plants erect, irregularly subpalmately and marginally branched; growth from a 
cluster of marginal cells at branch tip; blade several cells thick, cells in median 
layers larger than surface layer; midribs lacking; hairs in tufts; tetrasporangia 
scattered on both blade surfaces; dioecious, oogonia mostly scattered, antheridia 
in small scattered sori slightly raised above the blade surface. 


Spatoglossum schroederi (C. Agardh) Kiitzing 1859, p. 21, pl. 51, fig. 1. 

Zonaria schroederi C. Agardh 1824, p. 256. 

Figures 196-199 

Plants 10-30 cm tall with alternate subdichotomous, palmately lobed, or 
branched segments, 0.5—2.5(—4) cm broad; to 7 cm between branch points; 
apices rounded; marginally proliferous, the margins undulate, irregularly den- 
tate, the teeth in part acute; older plants stalked. 

Hoyt 1920; Williams 1951; Taylor 1960; Schneider 1976; Searles 1987, 1988. 
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Common in Onslow Bay from 17 to 46 m, June—-November; on Gray’s Reef from 
17 to 21 m, June—August. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil. 

Reported to be iridescent elsewhere, but no iridescence has been noted in 
plants in the region. 


Zonaria C. Agardh 1817, nom. cons. 

Plants erect, bushy, growing from felted, rhizoidal bases; blades flat, splitting 
into segments which are stalked below, stalks sometimes continuing into the 
blades as ribs, accessory blades sometimes arising from stalks; blades trans- 
versely banded by rows of hairs; growth from marginal rows of meristematic 
cells that produce cells in rows parallel to the margin; periclinal divisions pro- 
ducing tiers of cells, the inner cells forming a medulla, the outer cells dividing 
anticlinally so that each medullary cell is covered by at least two cortical cells; 
sporangia in sori on both blade surfaces, devoid of paraphyses; each sporangium 
producing eight aplanospores. 


Zonaria tournefortii (Lamouroux) Montagne 1846, p. 42. 

Fucus tournefortii Lamouroux 1805, p. 44. 

Figure 200 

Plants erect, 3-17 cm tall, yellowish brown when young, dark brown when 
old, reddish when dry; blades cuneate, incised, and becoming fan shaped with 





Figure 200. Zonaria tournefortii, scale 1 cm. 
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vague concentric zonation parallel to the growing margins; stalk subterete, con- 
tinuing into blades and diverging into tapering ribs; sori forming irregular scat- 
tered patches over surfaces of blades. 

Williams 1951; Taylor 1960; Schneider 1976; Kapraun 1984. As Zonaria flava, 
Hoyt 1920; Williams 1948a. 

Frequent offshore in Onslow Bay and Long Bay from 14 to 93 m, May— 
December. 

Distribution: North Carolina, South Carolina, Brazil, Mediterranean, South 
Africa. 

This offshore species is common in the drift on coastal beaches. 


SPOROCHNALES 


Sporophytes with pseudoparenchymatous axes originating from an intercalary 
meristem formed at the base of a terminal tuft of photosynthetic hairs; repro- 
duction by unilocular meiosporangia; gametophytes microscopic, filamentous, 
oogamous. 

There is a single family in the order. 


Sporochnaceae 


Sporochnus C. Agardh 1817 

Sporophytes erect; axes cylindrical, with many lateral secondary and tertiary 
branches bearing short, pedicellate branches ending in tufts of hairs; unilocular 
sporangia borne laterally on short filaments covering part of the surface of the 
ultimate branches. 


Sporochnus pedunculatus (Hudson) C. Agardh 1820, p. 149. 

Fucus pedunculatus Hudson 1778, p. 587. 

Figure 201 

Sporophytes to 30 cm tall; secondary branches to 20 cm long; pedicels of ulti- 
mate branchlets 1(—2) mm long, 0.5 mm diameter, with terminal tufts of golden 
brown hairs to 4 mm long; sori of unilocular sporangial filaments forming ovoid 
or spindle-shaped swellings to 2 mm long on branchlets next to terminal tufts 
of hairs. 

Hoyt 1920; Taylor 1960; Schneider 1976; Kapraun 1984. 

Offshore in Onslow Bay from 14 to 45 m, June—November. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, Norway to Portugal, Pacific Mexico. 
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Figure 201. Sporochnus pedunculatus, scale 0.5 cm. 
Figure 202. Arthrocladia villosa, scale 0.5 cm. 


DESMARESTIALES 


Sporophytes large, uniaxial, pseudoparenchymatous; axes cylindrical, com- 
pressed or bladelike; growth from an apical hair with trichothallic growth, cor- 
tex formed by descending rhizoidal filaments produced from bases of lateral 
photosynthetic hairs; sporangia unilocular only; gametophytes microscopic, fila- 
mentous, dioecious or monoecious, oogamous. 


Arthrocladiaceae 


Plant axes cylindrical; unilocular sporangia in chains formed on photosynthetic 
filaments; gameophytes monoecious. 


Arthrocladia Duby 1830 

Sporophytes with cylindrical axes, bushy, clothed by whorls of branched or 
simple villose, photosynthetic filaments; axial filament large; cortex with large, 
colorless inner cells and smaller, pigmented outer cells; unilocular sporangia in 
moniliform chains replacing lower branches of photosynthetic filaments. 


Arthrocladia villosa (Hudson) Duby 1830, p. 971. 

Conferva villosa Hudson 1778, p. 603. 

Figure 202 

Plants to 40 cm tall, with open, infrequent alternate or opposite branching; 
axes to 1 mm diameter and clothed in golden brown photosynthetic filaments 
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to 4 mm long; filaments branched oppositely below, alternately above, to 21 um 
diameter below, 7 um above; unilocular sporangia alternately or unilaterally 
borne on the lower filament cells in chains of fifteen to twenty, sporangia 11— 
15 pm diameter, 5—9 pm long. 

Harvey 1853; Williams 1948a; Taylor 1960; Schneider 1976; Kapraun 1984. 

In the shallow subtidal on coastal jetties (rare) and offshore in Long Bay and 
Onslow Bay from 15 to 32 m, March—August. 

Distribution: Massachusetts to Virginia, North Carolina, South Carolina, Bal- 
tic to Portugal. 


FUCALES 


Plants with parenchymatous growth, medulla secondarily becoming filamen- 
tous; growth in most representatives initiated from apical cells or clusters of 
apical cells; plants diploid, meiosis occurring in conceptacles at gametogenesis; 
oogamous gametangia unilocular, sperm and eggs released from conceptacles 
prior to fertilization. 


Key to the families 


1. Branching dichotomous or pinnate; gas vesicles single or in pairs; mature api- 
CALGON SHOUT SIM G Ghee etary sate reares ics « citi: «Sle Id eae aie kame ee Fucaceae 
1. Branching radial and alternate; gas vesicles in clusters; apical cells three sided 
RRM OT TREN yen Pee eee aM is cr seor sie payee, of IS, Seeds a EAC oan ev MSR emer OTE Sargassaceae 


Fucaceae 


Branching dichotomous or pinnate; branches flattened or terete; gas vesicles 
intercalary, single or in pairs in branches; conceptacles in swollen, terminal re- 
ceptacles; one to eight eggs per oogonium; 64—128 sperm per antheridium. 


Key to the genera 


1. Branching regularly dichotomous, gas vesicles mostly oppositely paired on 


flattentedspanrtsiof branches, sreryseim ainsi bts hosinieoe ee etree ree ee oe Fucus 
1. Branching dichotomous and pinnate, gas vesicles single in the midline of the 
bran Ghesmrres aaa ee ere inc: Mites. ok eestehaiaene ened s Games Ascophyllum 


Ascophyllum Stackhouse 1809, nom. cons. 

Plants tough; branches linear and compressed, primary branching dichotomous, 
secondary branches irregularly pinnate; lacking distinct midribs or cryptosto- 
mata; gas vesicles single, intercalary in the main axes; receptacles formed pin- 
nately from the axes on short stalks, deciduous; oogonia forming four eggs. 
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Figure 203. Ascophyllum nodosum, scale 1 cm. 


Ascophyllum nodosum (Linnaeus) Le Jolis 1863, p. 96. 

Fucus nodosum Linnaeus 1753, p. 1628. 

Figure 203 

Plants 30-60 cm long, occasionally much larger; attached by discoid hold- 
fasts or often free floating or entangled with other plants; vesicles typically to 
2 cm diameter, 2—3 cm long; main axes bearing pinnate rows of simple or forked, 
somewhat clavate, compressed branchlets 1—2 cm long; dioecious, with oval, 
yellowish receptacles single or in clusters of two to five on stalks to 2 cm long, 
replacing branchlets. 

Aziz and Humm 1962; Zaneveld and Willis 1976. 

On wreck at Salvo, N.C., just north of Cape Hatteras, and on mud in Beaufort 
harbor, N.C., July—August. 

Distribution: Canadian Arctic to Delaware, North Carolina, 7Bermuda, USSR 
to Portugal. 

Specimens of this alga have been occasionally collected in the drift along the 
North Carolina beaches for many years (Aziz and Humm 1962), but it was not 
known as an attached plant in North Carolina until reported by Zaneveld and 
Willis (1976) near the Virginia border. More recently, we have collected plants 
partially buried in the intertidal mud in Beaufort harbor, N.C. These plants 
are dichotomously branched, have gas vesicles, are sterile, and correspond to 
the free-floating ecad mackaii (Gibb 1957). Local collections vary from slender 
plants to 1.5 mm broad with vesicles 6 mm wide and 8 mm long, to coarse plants 
to 3 mm wide with vesicles 3 mm wide and 2.5 cm long. 


Fucus Linnaeus 1753 
Plants dichotomously branched, axes flattened, with conspicuous midrib, 
cryptostomata common in lamina; gas vesicles, if present, in lamina, usually 
in opposite pairs; monoecious or dioecious; conceptacles in terminal, often 
swollen, receptacles. 
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Fucus vesiculosus Linnaeus 1763, p. 1636. 

Figure 204 

Plants golden, olive, or dark brown; to 30—90 cm tall; branching dichotomous, 
sometimes proliferous below; branches 10—15 mm wide; vesicles (when present) 
opposite or, less commonly, single; cryptostomata common; receptacles broadly 
lanceolate to obovoid or forked; 1—3 cm long; dioecious. 

Hoyt 1920; Taylor 1957, 1960; Kapraun 1984. 

Intertidal and shallow subtidal on jetties and seawalls and other solid sub- 
strata in sounds and marshes from Beaufort, N.C, to as far south as Surf City, 
N.C., year-round. 

Distribution: Canadian Arctic to Virginia, North Carolina, USSR to Portugal, 
Morocco. 


Figure 204. Fucus vesiculosus, scale 1 cm. 





FUCALES : 169 


Sargassaceae 


Branching radial, more or less continuous from bases to apices; branches flat 
with midribs, or transitional to cylindrical branches with macroscopic spinelike 
projections, turbinate foliar organs or leaves with midribs, usually with crypto- 
stomata and buoyant vesicles; conceptacles in ordinary branches or special re- 
ceptacular branchlet systems; one egg formed per oogonium. 


Sargassum C. Agardh 1820, nom. cons. 
Plant erect, attached by a solid holdfast or by rhizoidal outgrowths of main axes, 
or free floating; main axes terete, with determinate and indeterminate branches 
bearing flat, broad to filiform, simple or occasionally forked, entire to serrate, 
leaflike blades with midribs; stalked vesicles common; receptacular branches 
developing in the axils of “leaves” or paniculate, generally cylindrical, less often 
prismatic compressed or flattened; monoecious or dioecious. 

One species occurs in the flora as attached plants and two as permanent mem- 
bers of the free floating offshore flora. 


Key to the species 


1. Plants free floating and sterile; cryptostomata absent or inconspicuous ... 2 
1. Plants attached and often fertile; cryptostomata present...... S. filipendula 
2. Leaves linear, marginal teeth aculeate; vesicles apiculate or with terminal leaf 
wic8 my opantg tawceyee eva. tegh & Setaus, doe EAE CRI aE "oe ets ol eher oe.ren) ace eaten = ae Soe eae eee S. natans 
2. Leaves lanceolate, marginal teeth broad; vesicles not apiculate and without 
terminal bloat’ hy. 2ae a ctast cla game eiciot etnies oe eee nate S. fluitans 


Sargassum filipendula C. Agardh 1824, p. 300. 

Figures 205 and 206 

Plants 30—100(—200) cm tall, attached by conical, spreading, lobed holdfasts; 
main axes smooth, sparingly forked, principal branches dominant; branchlets 
bearing stalked leaves alternately; leaves serrate to subentire, 5—8(—15) mm wide, 
3-12 cm long, linear lanceolate, simple (those near bases of plants sometimes 
forked); midribs distinct, cryptostomata present; gas vesicles globose, 3-5 mm 
diameter, stalked, the stalks about 5 mm long, sometimes apiculate; receptacles 
simple, forked or sparsely, racemosely branched, axillary in the upper parts of 
the plant, the raceme 0.2—0.5 times as long as the subtending leaf. 

Hoyt 1920; Williams 1948a, 1951; Taylor 1960; Schneider 1976; Schneider and 
Searles 1979; Kapraun and Zechman 1982; Kapraun 1984; Searles 1987, 1988. As 
S. vulgare sensu Johnson 1900. As S. polyceratium sensu Blair and Hall 1981. 

Growing on rocks and seawalls along the coast, in the sounds near inlets, com- 
mon offshore from 14 to 55 m, throughout the area, year-round. 
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Figures 205, 206. Sargassum filipendula, scales 1 cm. 205. Sterile branch. 206. Branch 
with receptacles. 


Distribution: Massachusetts to Virginia, North Carolina, South Carolina, Geor- 
gia, Bermuda, southern Florida, Gulf of Mexico, Caribbean, Brazil, West Africa. 


S. filipendula var. montagnei (Bailey) Grunow 1916, p. 171. 

Sargassum montagnei Bailey in Harvey 1852, p. 58, pl. 1A. 

Figure 207 

Stems long, slender, and smooth, or with a few minute papillae on younger 
axes; leaves linear, 3-6 mm wide, up to 15 cm long, simple, once or twice forked, 
or more often alternate to subpinnately branched, margins entire or very slightly 
dentate, cryptostomata few, small, scattered; gas vesicles globose to subpyri- 
form, 2-3 mm diameter, tipped with single short spines or often with a leaf, 
length of pedicel 1.5—3 times diameter of vesicle, sometimes filiform, often com- 
pressed or with midribs; receptacle rachis filiform, smooth, sterile, with first- 
and sometimes second-order branches perpendicular, alternate, torulose, the 
ultimate division to 3 cm long. 

Hoyt 1920; Blomquist and Pyron 1943; Williams 1948a, 1949, 1951; Taylor 
1957, 1960; Schneider 1976. 

Subtidal on coastal and estuarine jetties, and offshore in Onslow Bay from 15 
to 40 m, year-round. 

Distribution: Massachusetts to Virginia, North Carolina, South Carolina, Geor- 
gia, Bermuda, southern Florida, Gulf of Mexico. 

There is great variation in the morphology of plants included in this species. 
The variety montagnei is traditionally recognized in the region but is just one 
of many variants. We have not seen the very long ultimate divisions of recep- 
tacles described for the variety; the longest in our specimens are 1 cm. There 
appear to be consistent differences between the shallow-water, coastal, and estu- 
arine Sargassum filipendula plants in the Carolinas and the deep-water plants. 
These include morphological, phenological, and physiological differences. The 
blades of deep-water plants are broader than those in shallow water; deep-water 
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plants persist at the end of the summer only as holdfasts, basal stalks, and a 
few leaves, some stalks forming swollen tuberlike structures that perhaps have 
a storage function; estuarine plants persist throughout the winter. Peckol and 
Ramus (1985) showed differences between deep-water and shallow-water plants 
in photosynthetic performance, pigment concentrations, and growth rates for ac- 
climated plants growing under the same conditions. This is the most commonly 
collected species and the biomass-dominant species in Onslow Bay (Schneider 
and Searles 1979). 


Sargassum fluitans Bergesen 1914, p. 66. 

Figure 208 

Plants pelagic, golden brown, without dominant axes; stems smooth or spar- 
ingly spinulose; leaves narrow to lanceolate, short stalked, broadly serrate, 2— 
6 cm long, 3-8 mm wide, cryptostomata absent or few and obscure; vesicles glo- 
bose to ovoid, lacking an apiculus, 4-5 mm diameter, on 2—3 mm stalks, the 
stalks often winged, receptacles unknown. 

Blomquist and Pyron 1943; Chapman 1971; Kapraun 1984; Richardson 1987. 

Pelagic, present offshore and washed ashore primarily in summer. 

Distribution: Associated with Sargassum natans, it is common in the offshore 
waters of the western North Atlantic. 


Sargassum natans (Linnaeus) Gaillon 1828, p. 355. 

Fucus natans Linnaeus 1753, p. 1160. 

Figure 209 

Plants pelagic, golden to dark brown, clumps 10-50 cm diameter, without 
dominant axes; stems smooth; leaves acutely linear, 2-5(—10) cm long, 2-4 mm 
wide, serrate, teeth slender, terete, their length 0.5—0.8 times leaf width, crypto- 


Figure 207. Sargassum filipendula var. 
montagnei, scale 0.5 cm. 
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Figure 208. Sargassum fluitans, scale 1 cm. 
Figure 209. Sargassum natans, scale 0.5 cm. 


stomata absent, midribs not prominent; vesicles 3-5 mm diameter, on stalks 
3—5 mm long, apiculate or tipped with spines or small leaves; receptacles un- 
known. 

Hoyt 1920; Blomquist and Pyron 1943; Taylor 1960; Kapraun 1984; Richard- 
son 1986, 1987. As Sargassum bacciferum, Curtis 1876. 

Pelagic, present offshore in all seasons and washed ashore in abundance in 
summer. This is the more common of the two pelagic species of Sargassum. 

Distribution: As a pelagic species it has no defined range other than the North 
Atlantic and may be found floating offshore and cast up on beaches from Canada 
to Brazil and Europe. 


Species Excluded 


Sargassum hystrix var. buxifolium Chauvin 
Sargassum linifolium (Turner) C. Agardh 
Sargassum polyceratium Montagne 
Sargassum pteropleuron Grunow 

Blomquist and Pyron (1943) reported these four additional species of Sargas- 
sum as unattached plants in the drift on North Carolina beaches after a major 
storm, but these plants are normally attached, not pelagic, and were presumably 
carried north by currents from their places of origin; they have not been redis- 
covered in the flora. 
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RHODOPHYTA 


Plants unicellular, colonial, pseudofilamentous, true filamentous, ligulate to 
broadly foliose, hollow tubular, discoid, or crustose; blades membranous to 
thick; crusts thin to thick; filamentous plants either simple or branched, many 
plants composed of aggregated filaments forming pseudoparenchymatous axes 
with one (uniaxial) or several (multiaxial) axes; few genera producing true 
parenchyma with cells dividing in more than one plane; texture varying from 
soft and gelatinous to wiry, cartilaginous, or stony with light to heavy calcifi- 
cation of calcite or aragonite, some impregnated forms jointed or articulated; 
plants living on or in plants (epiphytic, endophytic), animals (epizoic, endo- 
zoic), rocks (saxicolous), wood (lignicolous), sand or mud (terricolous), or shells 
(conchicolous); growth apical or intercalary, pit-connections forming between 
cells of most species; cells regularly to irregularly arranged, each with one (uni- 
nucleate) or more (multinucleate) nuclei and one to several variously shaped 
plastids with or without associated refractive pyrenoids; plants exhibiting an 
array of colors, predominantly reds, purples, and black, from dominant phyco- 
biliproteins (pigments), phycoerythrin (red), and phycocyanin (blue), mostly 
masking the chlorophylls; some parasitic forms with pigment reduced or lack- 
ing; photosynthate stored in most species as floridean starch (an amylopectin- 
like substance); flagellated cells unknown; asexual reproduction by mono-, 
bi-, tetra-, or polyspores, akinetes, or vegetative propagules; many species 
fragmenting and reattaching by specialized hook-shaped tips, or becomingd 
entangled with other algae; sexual reproduction basically oogamous with non- 
motile spermatia fertilizing receptive carpogonia with hairlike extensions or 
trichogynes; fertilized carpogonia dividing directly into several carpospores, de- 
veloping directly into carposporophytic filaments (gonimoblasts) which later 
bear carposporangia, or transferring the diploid nucleus to a near or distant 
receptive (auxiliary) cell which then develops gonimoblast filaments and ulti- 
mately carposporangia; some carposporophytes invested by loose involucral 
filaments or surrounded by highly organized vegetative filaments (pericarp); 
carposporangia releasing single, nonmotile carpospores; carpospores developing 
into free-living sporophytes similar (isomorphic) or dissimilar (heteromorphic) 
to the gametophytes; some species with direct development of sporophytes or 
gametophytes without the intervention of the other, therefore propagating with- 
out sexual reproduction. 

Members of the Rhodophyta, or red algae, are mostly smaller than 1 m in 
length, and many are microscopic. They occur in the flora from the intertidal to a 
depth of 100 m. Offshore, Gracilaria mammillaris and Botryocladia occidentalis 
are two of the five most common and productive species on rock outcroppings. 
Hypnea and Gracilaria species are among the larger common red algae on jet- 
ties, seawalls, and pilings. Several genera, including many in the flora, have im- 


pregnations of the cellulosic cell walls by sulfated galactans, repeating units of 
galactose or its derivatives. Two of the familiar galactans include agar and carra- 
geenan; the former was the basis of a commercial venture in the Carolinas during 
World War II. 


RHODOPHYCEAE 


This is the only class in the division. Two subclasses, the Bangiophycidae and 
Florideophycidae, are recognized in the Rhodophyta, although some authors 
(e.g., Dixon and Irvine 1977) distinguish them as classes. Both are represented 
in the flora. With the passage of time, the alleged distinctions between these taxa 
have become blurred. However, as seen in the general descriptions of the sub- 
classes, the basic characteristics are divergent. 


BANGIOPHYCIDAE 


Plants unicellular, palmelloid colonies, pseudofilamentous, filamentous, to 
broadly foliose, saccate, or discoid with cells often embedded in a gelatinous 
matrix; endophytic and endozoic to epiphytic, epizoic, and saxicolous; growth 
intercalary, occasionally apical, pit-connections lacking in most; cells regu- 
larly to irregularly arranged, cylindrical, spherical, to ellipsoid, uninucleate 
with single, stellate, axial plastids or variously shaped parietal plastids with or 
without pyrenoids, few with several small plastids; flagellated cells unknown; 
asexual reproduction by monospores, akinetes, or the release of vegetative cells 
from a common sheath; sexual reproduction (where known) oogamous, with 
spermatia fertilizing carpogonia with trichogynes; fertilized carpogonia divid- 
ing into several carpospores, these producing alternate shell-boring, branched- 
filamentous “conchocelis” stages. 


Key to the orders 


1. Plants unicellular, palmelloid colonial, or pseudofilamentous with cells em- 
bedded somewhat loosely in a gelatinous matrix............ Porphyridiales 
1. Plants filamentous, foliose, saccate, or parenchymatous discs............ 2 
2. Asexual reproduction by monosporangia cut off from undifferentiated vege- 
tative cells by unequal curving or oblique divisions...... Compsopogonales 
2. Asexual reproduction by monosporangia formed by transformation of vegeta- 
tive cells, never by unequal divisions of them................... Bangiales 
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PORPHYRIDIALES 


Plants unicellular to palmelloid colonies or pseudofilamentous, epiphytic to epi- 
zoic; pseudofilaments uniseriate to multiseriate, simple to irregularly branched; 
growth intercalary, pit-connections absent; cells regularly to irregularly ar- 
ranged and separated by a thick gelatinous matrix, cylindrical, globose, to ellip- 
soid, uninucleate with single stellate plastid or several plastids with or without 
pyrenoids; flagellated cells unknown; asexual reproduction by monospores, aki- 
netes, or the release of vegetative cells from a common sheath; sexual reproduc- 
tion unknown. 


Porphyridiaceae 


Pyrenoids present and associated with plastids; reproduction by naked mono- 
spores produced by direct transformation of an undivided vegetative cell, or aki- 
netes enclosed by thick membranes formed basipetally; other characteristics as 
for the order. 


Key to the genera 


Mee NT ere Nee il yous I OHS STEN Toon REPO Oe EERE Chroodactylon 
1. Plants repeatedly branched, red to purplish red and pink ....... Stylonema 


Chroodactylon Hansgirg 1885 

Plants epiphytic, consisting of simple to irregularly and pseudodichotomously 
branched uniseriate gelatinous pseudofilaments attached by simple basal cells; 
cells narrowly to widely spaced, each with a single blue-green to gray-green 
stellate plastid with a single pyrenoid; monospores from transformed vegetative 
cells; akinetes covered with thick membranes transformed from vegetative cells. 


Chroodactylon ornatum (C. Agardh) Basson 1979, p. 67, fig. 52. 

Conferva ornata C. Agardh 1824, p. 104. 

Figure 210 

Plants to 10 mm tall, generally much shorter; branching unilateral, pseudo- 
dichotomous to irregular, usually widely spaced; pseudofilaments 9—25 pm 
diameter, uniseriate throughout; cells oblong, oval, ellipsoid, or subquadrate, 3— 
8 um diameter, 8—20 pm long; akinetes forming basipetally, subglobose to ellip- 
soid, 8-11 jm diameter, 14—15 pm long, with walls 2 um thick, discharging lat- 
erally from the filaments. 

As Asterocytis ramosa, Williams 1948a. 
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Epiphytic on various small algae of intertidal mats on Cape Lookout jetty, and 
probably more widespread in shallow marine and brackish environments. 

Distribution: North Carolina, southern Florida, Caribbean; elsewhere, wide- 
spread in temperate to tropical seas. 

A culture study by Lewin and Robertson (1971) casts doubt as to whether both 
freshwater and marine entities of Chroodactylon (as Asterocytis) should be 
maintained. In light of salinity/culture studies on other members of the Ban- 
giophycidae (see discussion for Bangia), we follow the logical approach of John 
et al. (1979) in accepting the single species, C. ornatum. 


Stylonema Reinsch 1875 

Plants epiphytic, consisting of simple to pseudodichotomously and irregularly 
branched, mostly uniseriate, gelatinous pseudofilaments attached by simple 
basal cells; cells narrowly to widely spaced, each with a single pink, red, to pur- 
plish red stellate plastid with a single pyrenoid; monospores from transformed 
vegetative cells. 


Stylonema alsidii (Zanardini) Drew 1956, p. 72. 

Bangia alsidii Zanardini 1841, p. 471. 

Figure 211 

Plants to 6 mm tall but generally 1 mm or less, branching freely subdichoto- 
mous to irregular, rarely simple or subsimple; pseudofilaments 12—35 um diame- 
ter, mostly uniseriate, multiseriate, or loosely and irregularly arranged below, to 
50 um diameter; cells globose, subglobose, crescent shaped, ellipsoid, cylindri- 
cal, to irregular, 6-13 1m diameter, 4—13 um long; monospores dispersed by a 
breakdown in the gelatinous wall. 

Searles 1987, 1988. As Goniotrichum alsidii, Hoyt 1920; Williams 1948a; 
Humm 1952; Taylor 1957, 1960; Brauner 1975; Schneider 1976; Wiseman 1978; 
Kapraun 1980a. 

Common on various algae on jetties, seawalls, etc., throughout the area and to 
a depth of 40 m offshore, year-round. 

Distribution: North Carolina, South Carolina, Georgia, northeastern Florida to 
Gulf of Mexico, Caribbean, Brazil; elsewhere, widespread in temperate to tropi- 
cal seas. 

For a clarification of the nomenclature of this species refer to Drew (1956) and 
Wynne (1985b). 
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COMPSOPOGONALES 


Plants filamentous, crustose, membra- 
nous, to saccate; epiphytic, epizoic, endo- 
phytic, endozoic, or saxicolous; erect uni- 
seriate to multiseriate filaments simple, 
prostrate uniseriate filaments much and 
irregularly branched, membranous blades 
and sacs normally entire or splitting at 
maturity; growth by intercalary divisions; 
cells with stellate axial or band- to bowl- 
shaped parietal plastids with or without 
pyrenoids, pit-connections lacking; flag- 
ellated cells unknown; asexual reproduc- 
tion by monospores cut off from an undif- 
ferentiated vegetative cell by an unequal 
curving or oblique division; sexual repro- 


duction reported but considered doubt- 
ful. 


Erythropeltidaceae 


Plants filamentous to membranous, erect 
and epiphytic, epizoic, or saxicolous, or 
prostrate and epiphytic to endophytic 
or endozoic; erect plants attached by 
single cells, single-layered to multilay- 
ered discs, or rhizoidal downgrowths 
from lower cells; sexual reproduction 
incompletely known, some with a shell- 
boring filamentous alternate stage lack- 
ing pit-connections (Heerebout 1968), 
known as a “pseudoconchocelis” genera- 
tion (Garbary et al. 1980). 


Figure 210. Chroodactylon ornatum, scale 
20 um. 
Figure 211. Stylonema alsidii, scale 20 pm. 
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Key to the genera 


1. Plants producing erect filaments or blades, often rising from a basal disc, plas- 
tids stellate axial :t5 1.4 Some ease eee veces res win dls UE eae Z 
1. Plants consisting of prostrate filaments on or in other algae or animals, erect 
filaments lacking plastidsspanietally cise niece clae ene nee 3 
2. Erect axes remaining uniseriate below, occasionally expanding above ...... 
a is ee Soveutng af vctenbia®) Saild sot ave RRs cree ae eee create a ares ee eee Erythrotrichia 
2. Erect axes becoming single-layered broad blades, not uniseriate even below 
si A NRAG « EHS La en Hh RRR IEPR Poene ceo ctns occas ore Porphyropsis 
3. Plants consisting of branched prostrate filaments with free ends ........... 
Sihevdhdicosalieitiacgh Is Aue ta imoaeeh arctic abo cat oem ee accuse aie tir ee eee ae eee Erythrocladia 
3. Plants consisting of orbicular discs with marginal growth by united border 
rot =1 | [eee en en oi atecin ass plogtrortoe eG Ooms lyro.0 00 0 0.0 0 0c Sahlingia 


Erythrocladia Rosenvinge 1909 

Plants consisting of endophytic, epiphytic, endozoic, or epizoic prostrate 
branched filaments, pseudodichotomously to irregularly branched, forming 
loose, single-layered discs, some becoming irregularly multilayered centrally, 
or irregularly branched networks; growth apical, discs with marginal filaments 
free; pit-connections lacking; cells rectangular to irregular, with single band- or 
bowl-shaped plastids without distinct pyrenoids; monosporangia cut off from 
vegetative cells by oblique curving walls; sexual reproduction unknown. 


Key to the species 


1. Plants epiphytic or epizoic, filaments producing compact pseudoparenchyma- 
tousidisesicentrally;mlanrpinsiire elererrreerrrn tine reeren nee E. irregularis 
1. Plants mostly endophytic or endozoic, filaments producing an open network 
(0) @-1 | | ae eetees edee en EH Lane Pediat caging ou ba otic mio oc E. endophloea 


Erythrocladia endophloea Howe 1914, p. 81, pl. 30, figs 1—7. 

Figure 212 

Plants endophytic, endozoic, epi-endophytic, or epi-endozoic, minute, spread- 
ing to 2.5 mm, at first consisting of irregularly widespreading, radiating fila- 
ments, later becoming coalesced into pseudoparenchymatous areas centrally; 
cells in surface view variously shaped, 3-15 zm diameter, 8—40 ppm long; mono- 
spores produced from older intercalary cells, ovoid to globose, 4—5 pm diameter. 
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Figure 212. Erythrocladia endophloea, scale 25 tm. 


As E. recondita, Howe and Hoyt 1916; Hoyt 1920. As E. vagabunda, Howe and 
Hoyt 1916; Hoyt 1920; Williams 1951. 

In various hosts, in particular Chondria and Dictyota, offshore and intertidally 
from the Beaufort, N.C., area, June-August. 

Distribution: Connecticut, North Carolina, South Carolina, Puerto Rico, Peru. 

Heerebout (1968), basing his decision on the morphological variability shown 
in culture by other members of the family but lacking direct cultural proof, 
merged two plants previously described from North Carolina—Erythrocladia re- 
condita Howe and Hoyt (1916) and E. vagabunda Howe and Hoyt (1916)—with 
E. endophloea. After studying our local material of these two species, we agree 
with his assessment. 


Erythrocladia irregularis Rosenvinge 1909, p. 72, figs 4f—4h. 

Figure 213 

Plants epiphytic or epizoic, minute, to 100 1m across, consisting of compact 
to loose discs, single layered, coalesced centrally, some becoming irregularly 
multilayered, cells in surface view isodiametric, rectangular, oblong to irregular, 
2—3 4m diameter, 2-7 pm long; monospores produced from somewhat central 
vegetative cells, globose to subglobose, 5 1m diameter. 

On a variety of hosts, in particular Polysiphonia, from shallow and deep North 
Carolina subtidal habitats, June—August. 

Distribution: North Carolina (new record), USSR to Portugal; elsewhere, wide- 
spread in temperate to tropical seas. 

Although recent treatments found Erythrocladia irregularis and E. subintegra 
conspecific (Heerebout 1968; Garbary et al. 1981), Kornmann and Sahling (1985) 
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displayed the heterogeneity of the two species in culture, reassigning the latter 
species to Sahlingia Kornmann (1989). Both species can be found growing on the 
same host. 


Erythrotrichia Areschoug 1850, nom. cons. 

Plants epiphytic or saxicolous, consisting of erect simple filaments to single- 
layered blades arising from single- to multilayered suborbicular basal discs 
or simple expanded basal cells; erect filaments uniseriate, possibly becoming 
biseriate to multiseriate above with downgrowing rhizoids from lower cells; 
growth intercalary, pit-connections lacking; cells subquadrate rectangular to ir- 
regular, with single stellate plastids and distinct pyrenoids; monosporangia cut 
off from vegetative cells by oblique walls; spermatia produced in a similar man- 
ner to spores, smaller; carpogonia formed by a transformation of a vegetative 
cell; alternate generation a shell-boring “conchocelis” stage. 


Key to the species 


1. Plants with unicellular lobate bases or small, few-celled basal discs; erect fila- 
ments mostly uniseriate, narrow, 15-60 pm diameter ............ E. carnea 
1. Plants attached by hyaline rhizoidal downgrowths of several lower cells; 
mostly multiseriate, broad, to 185 um diameter............... E. vexillaris 


Erythrotrichia carnea (Dillwyn) J. Agardh 1883, p. 15, pl. 19. 

Conferva carnea Dillwyn 1807, p. 54, pl. 84. 

Figures 214 and 215 

Plants epiphytic, to 8 cm, generally less than 0.5 cm long; uniseriate below, 
occasionally becoming biseriate to multiseriate above, 15-60 tm diameter, aris- 
ing from basal cells with lobed rhizoidal attachments or minute prostrate discs; 
cells of the erect filaments swollen, subquadrate rectangular to irregular, 15— 
20 um diameter and 12—25(—32) um long above, 9-13 um diameter and 12—40 pm 
long near the base; monospores globose, 13-18 um diameter. 

Hoyt 1920; Humm 1952; Taylor 1957, 1960; Chapman 1971; Brauner 1975; 
Kapraun 1980a; Hall and Eiseman 1981; Richardson 1987; Searles 1987, 1988. 
As Bangia ciliaris sensu Harvey 1858; Taylor 1957. As E. ciliaris sensu Williams 
1948a; Kapraun 1980a. 
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Known as solitary epiphytes from deep offshore to intertidal habitats or as gre- 
garious plants forming an abundant overgrowth on shallow subtidal populations 
of Dictyota, Padina, and other algae, throughout the area, most common in sum- 
mer and fall months. 

Distribution: Arctic to Virginia, North Carolina, South Carolina, Georgia, 
northeastern Florida to Gulf of Mexico, Caribbean, Brazil; elsewhere, wide- 
spread in temperate to tropical seas. 

Wiseman (1978) observed that the South Carolina plants collected and re- 
ported by Harvey (1858) as Bangia ciliaris (=Porphyrostomium ciliare [Car- 
michael ex Harvey] Wynne) are best referred to Erythrotrichia carnea. 


Erythrotrichia vexillaris (Montagne) Hamel 1929, p. 53. 

Porphyra vexillaris Montagne 1856, p. 450. 

Plants minute, to 185 um diameter and 675 um long, consisting of solitary fila- 
ments developing at first as uniseriate axes, becoming biseriate and then ligu- 
late multiseriate blades by periclinal divisions of the initial row of cells; blades 
single layered, to twenty-four cells across, about 20 um thick, tapering to the 
base or attenuate to truncate, attached by attenuate basal cells and hyaline rhi- 
zoidal downgrowths from lower cells; growth mostly terminal to subterminal, 
intercalary in older plants; blade cells 7-15 um diameter, each containing single, 
stellate, parietal plastids. 

Williams 1948a, 1949; Taylor 1960. As Porphyropsis vexillaris, Heerebout 
1968. 

Epiphytic on Grateloupia, Rhodymenia, and Codium from shallow subtidal of 
Cape Lookout jetty, summer-—fall. 

Distribution: North Carolina, Caribbean. 

Heerebout (1968) placed this species in Porphyropsis on the basis of the 
attachment by hyaline rhizoidal downgrowths, a feature shared with P. coc- 
cinea, the type species. Although this attachment feature is unusual among 
Erythrotrichia species (Heerebout 1968), assigning E. vexillaris to Porphyropsis 
would necessitate a significant change in the developmental pattern assigned to 
that genus (South and Adams 1976). 

This plant has not been collected since it was reported as being common at 
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Cape Lookout jetty in 1947 (Williams 1948a), and voucher specimens have not 
been located. 


Porphyropsis Rosenvinge 1909 

Plants epiphytic, developing as cellular vesicles which rupture to form single- 
layered, foliose blades consisting of many rows of regularly arranged cells; 
blades attached to the substrate by hyaline rhizoidal downgrowths of several 
lower cells; growth marginal and intercalary, pit-connections lacking; each cell 
with single stellate to lobate plastids and single pyrenoids; monosporangia cut 
off vegetative cells by oblique walls. 


Porphyropsis coccinea (J. Agardh ex Areschoug) Rosenvinge 1909, p. 69, figs 
9-10. 

Porphyra coccinea J. Agardh ex Areschoug 1850, p. 407. 

Plants small, 2-5 cm long, gregarious, rosy red, blades oval to circular; attach- 
ments initially umbilicate, later the vesicles split, with several blades arising 
from the single basal attachment, secondarily affixed by numerous hyaline rhi- 
zoids developed from cells in the basal portions of each blade; margins initially 
involute, later flattening, at maturity undulate to crispate; blade cells variously 
shaped, 4—7 jm diameter, each with a single stellate to lobate, parietal plastid 
and single pyrenoid; monospores produced randomly over blade surfaces. 

Williams 1948a, 1949. 

Epiphytic on Sargassum from the shallow subtidal on Cape Lookout jetty, 
March—April. 

Distribution: Maritime Provinces, New Hampshire, New York, North Carolina, 
Faeroes, British Isles, Norway to Portugal, Japan, British Columbia to California. 

This plant has not been re-collected since it was reported as common at Cape 
Lookout in the spring of 1947 by Williams (1948a), and voucher specimens have 
not been located. 


Sahlingia Kornmann 1989 

Plants epiphytic or epizoic, consisting of prostrate, pseudodichotomously to ir- 
regularly branched filaments forming compact single-layered discs; growth mar- 
ginal, outermost cells often bifurcate; pit-connections lacking; cells rectangular 
to irregular, with single band- or bowl-shaped plastids without distinct pyre- 
noids; monosporangia cut off somewhat central vegetative cells by oblique curv- 
ing walls; sexual reproduction unknown. 


Sahlingia subintegra (Rosenvinge) Kornmann 1989, p. 227, figs 1, 6-13. 
Erythrocladia subintegra Rosenvinge 1909, p. 73, figs 13-14. 
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Figure 216 

Plants epiphytic or epizoic, minute (to 300 4m across), consisting of compact 
suborbicular discs, coalesced centrally, single layered; margin with coalesced bi- 
furcate cells which continue the regular pattern of the disc; cells in surface view 
isodiametric, rectangular, oblong, to irregular, 2-5 um diameter, (2—)7—13 um 
long; monospores produced from older, nonmarginal disc cells, globose to sub- 
globose, 6 um diameter. 

As Erythrocladia subintegra, Williams 1951; Humm 1952; Kapraun 1980a. As 
E. irregularis var. subintegra, Searles 1987, 1988. 

Found on a variety of hosts, in particular Polysiphonia, from shallow and deep 
subtidal habitats, June—August in northern portions of the area, year-round in 
southern regions. 

Distribution: Arctic, Connecticut, Virginia, North Carolina, Georgia, north- 
eastern Florida, Caribbean, Brazil; elsewhere, widespread in polar to tropical 
seas. 

Kornmann (1989) showed in culture that this species was not conspecific with 
Erythrocladia irregularis and could easily be separated by virtue of monospore 
size and integrity of the disc margin. 


BANGIALES 


Plants filamentous to membranous, erect and saxicolous, lignicolous, epiphytic, 
or endophytic in calcium carbonate substrates; erect plants unbranched, occa- 
sionally split, attached by basal discs formed by rhizoidal downgrowths from 
lower cells; cells with stellate axial plastids with central pyrenoids; flagel- 
lated cells lacking; asexual reproduction by monospores formed by transforma- 
tion of vegetative cells, never by their unequal division; sexual reproduction 
known for some; carpogonia converted vegetative cells with trichogynes, fer- 
tilized by minute, colorless spermatia; fertilized cells dividing directly to form 
pigmented carpospores which produce the alternate shell-boring “conchoce- 
lis” stage; “conchocelis” stage pink to rosy red, comprised of uniseriate, highly 
branched microscopic filaments that penetrate calcium carbonate substrates, re- 
producing by conchospores (monospores); conchospores producing the erect 
generation or repeating the shell-boring stage; pit-connections found only in the 
penetrating stage. 
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Bangiaceae 
Key to the genera 


1) Plantsiilamentous!torcylindmicallen terete rennet Bangia 
ie Plantsibroadyamemibranousi erent rnin enna nee Porphyra 


Bangia Lyngbye 1819 

Plants erect, initially uniseriate, becoming multiseriate, cylindrical; axes un- 
branched, occasionally tubular, expanded above, attached by expanded rhi- 
zoidal bases; growth intercalary, cells closely to widely spaced, encased in a firm 
gelatinous sheath, lacking pit-connections; cells cylindrical and shorter than 
broad, to quadrate and polyhedral, more or less in transverse tiers, each with 
stellate, axial plastid and central pyrenoid; monospores produced by direct 
transformation of surface vegetative cells, undivided or forming two to four 
spores per cell, on nonfertile or fertile plants; monoecious or dioecious, sper- 
matia formed by repeated division of vegetative cells in three planes; carpogo- 
nia formed by direct transformation of vegetative cells, with or without obvi- 
ous trichogynes; “carpospores” produced by direct repeated division in three 
planes of the fertilized carpogonium; alternate “conchocelis” stage with pit- 
connections. 


Bangia atropurpurea (Roth) C. Agardh 1824, p. 76. 

Conferva atropurpurea Roth 1806, p. 208, pl. 6. 

Figure 217 

Plants saxicolous or lignicolous, rosy red, purplish red, to brownish and 
black, to 20 cm, but generally 5—10 cm tall; when mature and multiseriate, 20— 
60 um diameter below to 220 ym diameter above; axes unbranched, often irregu- 
larly constricted, occasionally tubular or torulose. 

Wiseman and Schneider 1976; Kapraun 1980a; Richardson 1987. As B. fusco- 
purpurea, Harvey 1858; Hoyt 1920; Humm 1952; Taylor 1957, 1960; Chapman 
1971. 

On rock and woodwork throughout the area, often forming a distinct zone in 
the upper intertidal, winter—spring. 

Distribution: Labrador to Delaware, North Carolina, South Carolina, Georgia, 
northeastern Florida to Gulf of Mexico, Caribbean, Brazil, Uruguay; elsewhere, 
widespread in temperate to subtropical seas. 

Geesink (1973) has shown in a culture study that Bangia fuscopurpurea 
(Dillwyn) Lyngbye is conspecific with the freshwater B. atropurpurea. The 
marine form has been shown to alternate with a shell-boring “conchocelis” stage 
(Richardson and Dixon 1968; Geesink 1973), with the change precipitated by 
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photoperiod (Richardson 1970) or temperature (Sommerfeld and Nichols 1973). 
Isolates from the Carolinas have not been studied in culture, and the species is 
not known from fresh water in our region. 


Porphyra C. Agardh 1824, nom. cons. 

Plants erect, single or double layered, with narrow to broad blades, usually un- 
divided; margins entire, dentate, crenate, or undulate, blades solid to perfo- 
rate, arising from basal discs of rhizoidal downgrowths from lower cells, with 
or without short stipes; growth intercalary, cells closely to widely spaced, en- 
cased in a firm, colorless gelatinous matrix, lacking pit-connections; cells sub- 
quadrate, polyhedral, elongate, oval, circular, to irregular, randomly arranged to 
packeted rosettes or tiers, each with one to two stellate axial plastids and cen- 
tral pyrenoids; monosporangia produced by direct transformation of undivided 
vegetative cells in laminal or marginal patches; monoecious or dioecious, sper- 
matia formed by repeated division of vegetative cells in three planes, produc- 
ing as many as 128 per cell, in mostly marginal patches; carpogonia formed by 
direct transformation of vegetative cells, with or without obvious trichogynes; 
carpospores produced by direct repeated division in three planes of the fertil- 
ized carpogonium, four to sixty-four per cell, in mostly marginal areas; alternate 
“conchocelis” stage with pit-connections, probably perennial. 

Studies utilizing electron microscopy have recently advanced the understand- 
ing of the life history of Porphyra and conclusively proved that sexual repro- 
duction occurs in at least one species (Hawkes 1978), a subject long disputed for 
this genus. 


Figure 217. Bangia atropurpurea, scale 25 pm. 
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Key to the species 


ireelantsisinalll-smancinsrse Diu Ate mettre ieriet tet nt ne eee P. carolinensis 
1.. Plants large; margins entire: 2.246 <6 seca yee a evn ees ee eee 2 
2. Spermatangia in elongate patches, parallel to each other and blade axis..... 

ds icdytsrtecagayajien ec eu hdr eg eieita a ouelpe ates eater cate eae roe eae ee ee ee P. leucosticta 
2. Spermatangia in irregular patches along the margin.......... P. rosengurtii 


Porphyra carolinensis Coll et Cox 1977, p. 156, figs 1-8. 

Figure 218 

Plants to 4 cm tall and 2.5 cm wide, epiphytic, epizoic, or saxicolous, several 
blades arising from common basal holdfasts; blades rosy to pale purplish red, 
oval lanceolate to irregular, single layered, to 30 um thick, entire to laciniate; 
margins serrulate, often folded; cells in surface view circular, oval, triangular, 
polyhedral, to irregular, 8-12 4m diameter, to 20 1m long, in younger parts in 
parallel rows, eventually forming rosettes, each with single stellate plastid and 
central pyrenoid; monosporangia marginal; monoecious, spermatia thirty-two 
per cell in four tiers, formed in marginal patches, not mixed with carpospores; 
carpospores sixteen per cell, formed in marginal areas. 

Coll and Cox 1977; Kapraun 1980a; Freshwater and Kapraun 1986; Richardson 
1986, 1987. As P. vulgaris sensu Bailey 1848; Harvey 1958; Curtis 1867; Melvill 
1875. As P. umbilicalis f. laciniata sensu Williams 1948a; 1949. As P. umbilicalis 
sensu ?Taylor 1960; ?Chapman 1971; Wiseman and Schneider 1976. 

On rocks, mussels, barnacles, and coarser algae from the upper intertidal of 
jetties and seawalls, most abundant in spring to early summer, but persisting 
year-round. 

Distribution: North Carolina (type locality), South Carolina, Georgia, ?north- 
eastern Florida. 

This species does not adhere well to herbarium paper. Specimens from south 
of Georgia ascribed to Porphyra umbilicalis (L.) J. Agardh (Taylor 1960; Chap- 
man 1971) need to be studied; they possibly represent, at least in part, southern 
records of P. carolinensis. 


Porphyra leucosticta Thuret in Le Jolis 1863, p. 100 

Plants to 15 cm tall and 13 cm wide, epiphytic, epizoic, or saxicolous; one to 
a few blades arising from a basal or umbilicate holdfast, rarely stipitate; blades 
pink to purplish red, oblong or cordate, single layered, 25-50 um thick, entire, 
rarely laciniate; margins entire, undulate, often folded; cells in surface view sub- 
quadrate to rectangular, 12—20 ym diameter, each with one lobed to stellate plas- 
tid and pyrenoid; monosporangia marginal; monoecious, spermatia to 64 or 128 
per cell in eight tiers, 3-6 .m diameter, formed in elongate marginal or submar- 
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Figure 218. Porphyra carolinensis, scale 2 cm. gees 
Figure 219. Porphyra rosengurttii, scale 1 cm. (exces 
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ginal, colorless patches to 1.5 mm diameter and 1 cm long, patches parallel to 
each other and the blade axis; four to thirty-two carpospores per cell, 6—9 um 
diameter, formed in elongate pink marginal bands. 

Kapraun and Freshwater 1987; other records previously attributed to this 
species listed as P. rosengurtii. 

From the intertidal in the Wrightsville Beach, N.C., area, November—March. 

Distribution: Arctic, Newfoundland to New Jersey, ?Virginia, North Carolina, 
Brazil to Argentina, Falkland Islands, Norway to Portugal, Mediterranean, Black 
Sea, Azores. 

At the time that Coll and Cox (1977) studied Porphyra in North Carolina, they 
could not attribute any specimens to Porphyra leucosticta, thus disagreeing with 
previous workers (e.g, Hoyt 1920; Williams 1948a). Recent work on the life his- 
tory and chromosomes of the Carolina species of this genus (Kapraun and Fresh- 
water 1987) has shown that P. leucosticta is included in our flora. 


Porphyra rosengurtii Coll et Cox 1977, p. 157, figs 9-16. 

Figure 219 

Plants to 30 cm tall and 8 cm wide, epiphytic, epizoic, or saxicolous; one to a 
few blades arising from central or basal holdfasts; blades brownish and greenish 
to purplish red, reniform, oblong, sublanceolate, or cordate, single layered, 45— 
70 um thick, entire to lanceolate; margins entire, undulate, often folded; cells 
in surface view oval to subquadrate and rectangular, 10-15 1m diameter, 15— 
25 um long, each with one lobed to stellate plastid and pyrenoid; monosporan- 
gia marginal; monoecious, spermatia thirty-two to sixty-four per cell in two to 
four tiers, 5 um diameter, formed in irregular marginal patches, not mixed with 
other reproductive cells; carpogonialike cells with long projections after fertil- 
ization producing four to eight carpospores per cell in one to two tiers, 9-11 1m 
diameter and 18—20 um long, formed in elongate marginal patches. 

Coll and Cox 1977; Kapraun 1980a; Kapraun and Luster 1980; Richardson 
1986, 1987. As P. leucosticta sensu Hoyt 1920; 7Humm 1952; Williams 1948a, 
1949; Stephenson and Stephenson 1952; Taylor 1960; ?Chapman 1971; Wiseman 
and Schneider 1976. 
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On rocks, oysters, and coarser algae from the intertidal of jetties, seawalls, and 
oyster beds from Beaufort, N.C., to Cumberland Island and possibly Marineland, 
November—May, occasionally remaining into July as dwarf plants. 

Distribution: North Carolina (type locality), South Carolina, Georgia, ?north- 
eastern Florida. 

A detailed field and cultural study of this species in North Carolina was re- 
ported by Kapraun and Luster (1980). Specimens from Georgia (Chapman 1971) 
and Marineland (Humm 1952) listed as Porphyra leucosticta are potentially 
P. rosengurtii (Coll and Cox 1977). However, Kapraun and Freshwater (1987) re- 
cently reinstated P. leucosticta in North Carolina. 


FLORIDEOPHYCIDAE 


Plants filamentous and branched to membranous and pseudoparenchymatous, 
tubular and ligulate to broadly foliose, or crustose, with or without calcification; 
endophytic and endozoic to epiphytic, epizoic, and saxicolous; growth mostly 
apical or marginal, few with intercalary divisions, pit-connections present; 
cells regularly to irregularly arranged, polygonal, angular, subquadrate, rect- 
angular, cylindrical, globose, to ellipsoid, mostly multinucleate with several 
variously shaped parietal plastids, a few with single plastids; a few with 
vegetative propagation by fragmentation or specialized propagules; most with 
alternate asexual and sexual generations, but some with direct development of 
sporophytes from sporophytes, gametophytes from gametophytes; motile cells 
unknown; asexual reproduction by monospores, bispores, tetraspores, poly- 
spores, or paraspores; sexual reproduction oogamous, with nonmotile 
spermatia fertilizing carpogonia with extended trichogynes; fertilized carpogo- 
nia dividing directly into gonimoblast filaments (carposporophytes), or fertilized 
nucleus transferred from carpogonia to near or distant receptive auxiliary cells 
by connecting filaments (ooblasts), which then develop into carposporophytes; 
carposporophytes producing carposporangia from each vegetative cell or only 
terminally, each producing single carpospores; carposporophytes with or with- 
out surrounding vegetative filaments, loosely arranged (involucre) or compacted 
into a cortex (pericarp); carpospores producing free-living tetrasporophytes, or 
directly reverting to gametophytes. 


Key to the orders 


1. Auxiliary cells lacking i.3 4.4.25 -reercees oe mee OTRO e eee ER nee 2 
1... Auxiliary cells presents... ocaucc ot ce os ee ee io eee eee 6 
2. Plants consisting of uniseriate, branched filaments ......... Acrochaetiales 
2. Plants not uniseriate, arranged into cortex and medulla ................. 3 
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3. Alternation of isomorphic generations; carpogonia associated with sterile cell 
branches produced by supporting cells or chains of small nutritive cells pro- 


Gucedkatterstentilizatiomer csi 8 coke cele eres se ee eet 4 
3. Mostly alternation of heteromorphic generations; carpogonia not associated 
with sterile cell branches or chains of nutritive cells .................... 5 


4. Carposporophytes developing directly from fertilized carpogonia fused to 
hypogynous cells or long chains of small nutritive cells issued from fusion 
cell srattenfentilizati ons pier car ncan sees a ceri aware aye a e oto wr eee Gelidiales 

4. Carposporophytes developing from generative fusion cells composed of 
carpogonial and sterile cell branches produced by supporting cells ........ 


PU Ee ee Peyote Saal ehe is eo se cucad ar eed chagoestn ee Soins lo lalavas drole als Gracilariales 
5. Growth uniaxial; vesicle cells present .................. Bonnemaisoniales 
5. Growth multiaxial; vesicle cells absent .....................4. Nemaliales 
6. Auxiliary cells produced prior to fertilization ......................005- 7 
6. Auxiliary cells produced from supporting cells after fertilization........... 
Ree rer ear ateed see a Faaher avait a cieasire atest: aco huand: tasers, mire oeerens Ceramiales 
7. Cell walls heavily impregnated with calcium carbonate; spores and gametes 
bornesiaiconceptacles Sistiicieaiitis me oo bes See eae Corallinales 
7. Plants rarely calcified, if so, calcium carbonate not impregnating cell walls; 
spores and gametes not borne in conceptacles ..................00eeeeue 8 
8. Auxiliary cells as terminal cells on two- or three-celled branches borne on 
SUpportimercellisi(procanpic)|maaeeeiereee en cee eee iene Rhodymeniales 


8. Auxiliary cells terminal or intercalary in long or short, vegetative or special- 
ized filaments (nonprocarpic), or as the supporting cells or other closely re- 
lated cells (procarpic), but not in the above arrangement ...... Gigartinales 


ACROCHAETIALES 


Plants filamentous and saxicolous, epizoic, endozoic, primarily endophytic, epi- 
endophytic, or epiphytic, to 1 cm tall, arising from a persistent enlarged basal 
spore, a basal spore with accessory cells, a prostrate irregular filamentous sys- 
tem, filaments little to much branched, irregular, radial, lateral, to secund or 
opposite, uniseriate, branches ending abruptly or with unicellular hairs or multi- 
cellular hairlike extensions, the cells with one to several parietal, lobate, axial, 
stellate, or discoid plastids with none to several pyrenoids; asexual reproduc- 
tion by mono-, bi-, tetra-, and polyspores, lateral, terminal, or opposite, sessile, 
or pedicellate, and globose, ovoid, to ellipsoid; sexual reproduction by sperma- 
tangia and carpogonia, monoecious or dioecious; spermatangia single or in clus- 
ters of two to several, terminal or lateral, sessile or on short pedicels; carpogonia 
flask shaped, simple, with extended trichogynes, sessile or pedicellate; carpo- 
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sporophyte developing directly from the fertilized carpogonium, naked, with 
short gonimoblasts and terminal or occasionally lateral or intercalary carpospo- 
rangia each bearing a single carpospore. 

This order is monotypic. 


Acrochaetiaceae 


This family has received a great deal of taxonomic attention, especially recently 
(Dixon and Irving 1977; Garbary 1979; Woelkerling 1983; Lee and Lee 1988). Sev- 
eral genera have been assigned to the family and variously segregated on the 
basis of plastid morphology and presence or absence of sexual reproduction. Be- 
cause generic criteria can vary from one study to the next, and characteristics 
can differ according to location, season, and age, we agree with Dixon and Irvine 
(1977) that it is most suitable and least confusing to follow the one-genus con- 
cept proposed by Drew (1928, as Rhodochorton). 


Audouinella Bory 1823, nom. cons. 

In this genus we include Acrochaetium, Colaconema, and Kylinia of previous 
reports (Hoyt 1920; Williams 1948a, 1951; Searles and Schneider 1978). Audoui- 
nella is a persistent and sometimes obvious member of the epiphytic and epi- 
zoic flora from the area. Our treatment subscribes to the broad species concept 
proposed by Woelkerling (1971, 1973a, 1973b). Some species do not reproduce 
sexually and may actually be alternate stages of previously described gameto- 
phytes in the Nemaliales. For example, the gametophytic stage of Scinaia com- 
planata has been shown to alternate with an acrochaetioid tetrasporophyte in 
Europe (van den Hoek and Cortel-Breeman 1970). A culture study of the life his- 
tory of Scinaia in the southeastern United States is necessary to determine if it 
is linked with any of the Audouinella species listed below. 

This treatment recognizes fifteen species in the flora; two of them, Audoui- 
nella affinis and A. hoytii, are considered endemic to the region. Acrochaetioids 
have been found that do not correspond to any of the taxa described below. 
Additional material and stages are needed for clarification. Specimens collected 
without obvious attachments and lacking sporangia are impossible to identify. 
It is best for the collector to leave these identified only as Audouinella sp. 


Key to the species 


1. Plant attached to the substrate by an obvious, persistent, single basal cell 
which may give rise to one or several accessory cells, an endophytic 
branched filament, or a prostrate filamentous system..................- 2 
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1. Plant attached to the substrate by a multicellular prostrate system, the basal 

cell septate and persistent, or not obvious, obscured by divisions in the earli- 

GH GIATES scdgeocacdecdasacanam@uddsopcen cboodeC nano Uno amos ie ou ao aoUr 8 

Zz blantminiteslessithans2 50) pumnbhtalliseerwserreie ere tee A. microscopica 

2aPlantlarcenereatenthany>00unitallennmenee eran eee ane secre 3 

3. Basal cells consistently globose or subglobose, obviously larger than the 

erectshilamentsitheysproducesmansa tote: ok nciaee seeoc sis co sieras 4 

3. Basal cells ovoid to panduriform, globose, or subglobose, the same size or 

only a few micrometers larger than the erect filaments they produce..... 7 

4. Basal cell producing a single penetrating endophytic branched filament in 

additionitaonefonmmonreerectllaments eee eee eee eerie cer ere dae. 5 

4. Basal cell remaining undivided or occasionally producing a few accessory 

Cell sire rsre cee ey ee te een ee coe 3 6 

5. Basal cell 12-15 um diameter, erect filaments 8—13 um diameter; dioecious, 
spermatangia forming corymbose clusters on lateral branches............ 

ee cra ee oe eeael Le ee A. corymbifera 

5. Basal cell 7.5-12.5 um diameter, erect filaments 3-5 um diameter; monoe- 

cious, spermatangia paired, produced on opposite or whorled branches in a 

onipisenleswr stas sere cia Ae Sele eras ROO Se A. ophioglossa 

6. Monosporangia 5—7.5 pm diameter, 11-15 um long ............. A. hoytii 

6. Monosporangia 10—18 pm diameter, 18—27 um long............. A. affinis 

7. Basal cell remaining undivided and ovoid, elongate, to rectangular, occasion- 

ally waithvaitlaredidisciformibase)------ ae eee ee A. hallandica 

7. Basal cell, pyriform to panduriform, producing a prostrate filamentous sys- 

TRAN pee a ee ee rare sc scevausiclers izes snare! sox enecotelactee iv eerie A. dasyae (in part) 

8. Plants mostly endophytic or endozoic, upright axes less than 150 um tall 

NR Tee cota Se ch vote eel ahs fa nae ystccn creed wuaRents marae casera ceteieats eae A. infestans 

8. Plants mostly epiphytic, epizoic, or saxicolous, upright axes greater than 

20 Ovpuinah tall MPa eres etter ec ere auerenel See Rou Seles Oar e ANE Sou epe wae Ss 9 

9. Plastids with more than one pyrenoid per cell ............ A. botryocarpa 

9ePlastids)wathionlyioneypyrenoidyper cell 5-2-4 eee se 10 

10. Sporangia mostly borne singly or in pairs, not clustered at the base of lateral 
DEAHIGHE Se reereetre ie aoe nee cee Oe wars Pea ON oa ATK wa dees 11 

10. Sporangia mostly borne in clusters of three or more on branched stalks at the 

baselofdlateralthramche sic. haere ss tn22 mace eet cee re os A. daviesii 

HPMonosporangia9—lsiimlONngya-s5- case eens oir oe ese 12 

MAMonosporangianl>—4 0) mmuilonpiee aa acee eee eeee ee ees oc esse - 14 

12. Monosporangia 5—6 pm diameter; bisporangia, if present, 7-12 um diameter, 

12S Bune OM Cee Ise tee ie roe aI oceans cera A. bispora 

12. Monosporangia 6—10 ym diameter; bisporangia not present............ 13 
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. Plants producing only single monosporangia, erect filaments to 1 mm tall 
arising from a uniseriate prostrate filament to small, compact pseudoparen- 
chymiatous: dis :. oaietis oseasintebe Sate keaotta cago hee eee A. hypneae 

13. Plants producing single or two to three seriate monosporangia, erect fila- 

ments to 0.5 mm tall arising from a widespreading, much-branched, prostrate 
system, often with a persistent septate basal spore.............. A. densa 

14. Plastids stellate and parietal or axial, unicellular hairs common but not 

present on all plants, plants arising from an orbicular pseudoparenchyma- 
tous disc which is often later obscured by proliferating filaments......... 
Sitios rlc, eS ei apa ow AE Ne SERA SCTE oe eee A. secundata 
14. Plastids lobate and parietal or axial, unicellular hairs absent or rare, but ter- 
minal cells occasionally taper sharply to the tips, plants not arising from an 
orbicular pseudoparenchymatous disc in early stages ................. 15 
15. Prostrate system a widespreading mass of uniseriate filaments from an en- 
larged central pyriform to panduriform cell which is persistent but often ob- 
scured in older plants, uniseriate prostrate filaments giving rise to numerous 
erect filamentsiannei et ote be eee eer ere A. dasyae (in part) 

15. Prostrate system a compact, often penetrating mass of uniseriate filaments, 

usually coalesced centrally to form a pseudoparenchymatous disc, basal 

Spore NOtiPersistent’ sees asniindeueleue ee coctueeen merom een te eeetene ee A. saviana 


Audouinella affinis (Howe et Hoyt) C. W. Schneider 1983, p. 4, figs 1a—1b. 

Acrochaetium affine Howe et Hoyt 1916, p. 118, pl. 15. 

Figures 220—224 

Plants epiphytic or epi-endophytic, to 4 mm tall, caespitose, arising from 
large globose to subglobose spores, spore walls persisting as basal cells, 14— 
26 um diameter including walls 2.5—5 um thick, half again as big as the cells 
which emanate from them; if embedded in host tissue, spores becoming ver- 
tically elongate to subpyriform or panduriform, if not, producing subcylindric 
obtuse or truncate foot extensions which penetrate to 24 ym, the extended 
spores 20—33 ym high; spore usually remaining simple, occasionally develop- 
ing a few smaller accessory cells, rarely producing short, prostrate, irregularly 
branched filaments to five cells long; basal cell and occasionally accessory cells 
or basal filament cells producing one to four erect filaments, cells cylindrical, 
5—14 um diameter and 17—78 um long, each with a parietal lobate plastid and 
one pyrenoid; for the most part, plants immediately branched from the distal 
end of the first cell of the erect filament, branching subdichotomous or subtri- 
chotomous, appearing rigid below, more flexuous above, branching mostly sub- 
dichotomous to distinctly lateral, ultimate branches elongate virgate, 3—5.5 ym 
diameter, gradually tapering toward the apices, often terminating with incon- 
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Figures 220-224. 
Audouinella affinis, scale 
10 pm. 220, 221. Basal 

cells and lower segments. 
222, 223. Carposporangia. 
224. Monosporangia. {| a 





| 224 


spicuous hairs; infrequent monosporangia lateral, secund, or, less commonly, 
terminal on upper portions of the plant, sessile or on one-celled pedicels, ovoid, 
obovoid, or oblong, 10—18 pm diameter, 18—27 1m long, occasionally on gameto- 
phytic plants; monoecious, spermatangia in proximity to sessile carpogonia, lat- 
eral or terminal, sessile or pedicellate, solitary or in groups of two or three; 
carposporophytes common, three to twelve spores, carpospores 8—25 ym diame- 
ter, 13-28 um long. 

Schneider 1983. As Acrochaetium affine, Howe and Hoyt 1916; Hoyt 1920. 
?As Audouinella alariae sensu Kapraun 1980a. 

This species is an obvious epiphyte of Dictyota, Sargassum, and other algae 
from deep (to 30 m) offshore and shallow subtidal habitats in the Beaufort and 
Wilmington, N.C., areas, at times turning the host plant red with a complete or 
marginal covering of fine red filaments, June—August. 

Distribution: Endemic to North Carolina as currently known. 

Hoyt (1920) listed several morphological characters useful in distinguishing 
Audouinella affinis from the previously described A. hoytii. Among these, the 
size of monosporangia seems to us to be the most reliable. 
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Audouinella bispora (Bergesen) Garbary 1979, p. 490. 

Chantransia bispora Bergesen 1910, p. 178, fig. 1. 

Figure 225 

Plants epi-endophytic, to 1.5 mm tall, arising from irregularly ramified, 
spreading prostrate systems which remain superficial or penetrate host tissues, 
prostrate cells cylindrical to irregular, to 17.5 ym in greatest dimension, all 
capable of producing an erect filament; erect filaments radially to irregularly 
branched and rebranched, infrequent below, more above, the branches sharply 
to narrowly angled from the axes which bear them, tapering toward the apices; 
cells cylindrical, 2.5—8 1m diameter, 10—32.5 1pm long in the main axes, 1-3 1m 
diameter in the ultimate segments, occasionally ending in long multicellular, 
lightly pigmented hairlike extensions, unicellular hairs unknown, each cell con- 
taining a well-developed parietal plastid with a single large pyrenoid; monospo- 
rangia terminal or lateral on short branches to adaxial on longer axes, sessile or 
on one-celled pedicels, single or paired, narrow, ovoid to oblong, 5—6 um diame- 
ter, 9.5-12.5 um long, bisporangia situated as monosporangia, single or paired, 
broad, ovoid to ellipsoid, 7.5—11.5 um diameter, 12.5-17.5 um long; gametangia 
unknown. 

Schneider 1983; Searles 1987, 1988. 

Collected from 25 to 30 m offshore in Onslow Bay, May—June, and from 17 to 
21 m on Gray’s Reef, July-August. 

Distribution: North Carolina, Georgia, Virgin Islands. 


Audouinella botryocarpa (Harvey) Woelkerling 1971, p. 37. 

Callithamnion botryocarpum Harvey 1855, p. 563. 

Figures 226 and 227 

Plants epiphytic, epi-endophytic, or saxicolous, to 1 cm tall, caespitose, aris- 
ing from irregularly branched prostrate systems with entangled filaments free 
from one another or coalesced into pseudoparenchymatous discs, occasionally 
supplemented by corticating rhizoids, descending cells, or lower portions of 
erect filaments; base giving rise to several erect filaments, much and irregularly 
to unilaterally branched, sometimes terminating abruptly in multicellular hair- 
like extensions or gradually tapering toward the tips; cells of main axes cylindri- 
cal (8.5—)10—20(—30) 1m diameter, 30—120 pm long, and 6—15 ym diameter in the 
ultimate segments, each cell containing a single parietal lobate plastid with one 
to several pyrenoids, unicellular hairs unknown; monosporangia terminal on 
short branches and adaxial, near the bases of branches, secund or scattered, ses- 
sile or on one-celled pedicels, single, paired, or rarely in groups of three to five, 
ovoid, 12-28 tm diameter, 18—43 pm long; tetrasporangia cruciate, with range of 
dimensions, shape and position similar to monosporangia but in general some- 
what larger than monosporangia on the same plant; monoecious or dioecious, 
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Figure 225. Audouinella bispora, with monosporangia and bisporangia, scale 20 jim. 
Figures 226,227. Audouinella botryocarpa, scale 25 pm. 226. Filament with monosporan- 
gia and tetrasporangia. 227. Sporangium walls remaining on filament after spore release. 


spermatangia single to clustered on short lateral branches, sessile or pedicellate, 
ovoid to globose, to 6 um diameter and long; carpogonia terminal on one- or 
two-celled pedicels usually near the axils of laterals, pedicel cells occasionally 
giving rise to a short, unbranched sterile branch shortly before or after fertiliza- 
tion, carposporophytes with numerous terminal ovoid carposporangia to 25 um 
diameter, 35 um long. 

Searles and Schneider 1978; Schneider 1983. 

Known only as an obvious epiphyte of Codium decorticatum and C. fragile 
from Pivers Island seawall and Radio Island jetty, Beaufort, N.C., but probably 
more widespread, July—March. 

Distribution: North Carolina, Ireland, Netherlands, southern Africa, Australia, 
New Zealand. 

Monosporangia are found in all collections, and tetrasporangia have been ob- 
served on December plants. Sexually reproductive plants are unknown in the 
flora. 

Although reported from only a few disjunct regions, this species will prob- 
ably prove to be much more widespread upon taxonomic investigation of related 
species (Guiry et al. 1987). 
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Audouinella corymbifera (Thuret in Le Jolis) Dixon 1976, p. 590. 

Chantransia corymbifera Thuret in Le Jolis 1863, p. 107. 

Figures 228 and 229 

Plants epi-endophytic, 2-3 mm tall, arising from large, globose spores, spore 
walls persisting as basal cells, 12-15 xm diameter, which produce irregular, con- 
torted, branched filaments that deeply penetrate host tissue with cells 8-13 um 
diameter and 25—40 ym long; basal cells and occasional cells of the internal fila- 
ment giving rise to erect branched axes, secund to alternate with branches more 
abundant above and not often rebranched; cells of erect filaments cylindrical, 7— 
16 pm diameter and 22-55 pm long, each cell containing a well-developed pari- 
etal lobed plastid with a single pyrenoid, unicellular hairs unknown; monospo- 
rangia terminal on short branches or lateral, near the bases of branches, sessile 
or on one-celled pedicels, single, ovoid, 8-10 1m diameter, 15—18 1m long, occa- 
sionally associated with gametangia; dioecious, spermatangia lateral on main 
axes, formed in a corymbose cluster on one- or two-celled pedicels, colorless, 4— 
5 um diameter; carpogonia lateral on main axes, on one- or two-celled pedicels 
near the bases of branches, producing corymbose carposporophytes with termi- 
nal carposporangia, ovoid, 9-15 ym diameter, 14—18 tim long. 

Schneider 1983. As Acrochaetium corymbiferum, Hoyt 1920. As Acrochae- 
tium bornetii, Searles and Schneider 1978. 

On Dasya from Beaufort, N.C., harbor, collected only once, May 1907. 

Distribution: North Carolina, Bermuda, England, France, Mediterranean. 

For a clarification of the correct epithet refer to Dixon and Irvine (1977). 


Audouinella dasyae (Collins) Woelkerling 1973b, p. 545, figs 10-31. 

Acrochaetium dasyae Collins 1906b, p. 191. 

Figures 230—234 

Plants epiphytic, to 3 mm tall, caespitose, arising from spores and the wide- 
spreading, uniseriate, prostrate filamentous axes they produce; spore walls per- 
sisting as elongated pyriform to panduriform basal cells, not greater in size than 
the cells they produce, rarely remaining simple, often becoming obscured by de- 
scending rhizoids and entangled prostrate filamentous axes; creeping prostrate 
system giving rise to several erect filaments, moderate to much and irregularly 
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branched, often tapering to the tips, cells cylindrical, 6-12(—16) um diameter and 
25—70(—90) pm long in lower portions, 6—10 .m diameter and 15—60 im long in 
the ultimate segments, each having a single parietal plastid with one pyrenoid, 
hairs unknown; monosporangia mostly single, occasionally in pairs, secund to 
scattered, sessile or on one-celled pedicels, ovoid, 7—12(—16) jm diameter, 16— 
27 tm long, borne on vegetative or gamete-producing plants; monoecious or 
dioecious, spermatangia terminal or lateral on specialized short lateral branched 
axes, globose to ovoid, 2-4 um diameter, 3-5 um long; carpogonia scattered, 
sessile or stalked, carposporophytes with numerous terminal and lateral ovoid 
carposporangia, 9-12 tm diameter, 16—24 um long. 

Kapraun 1980a, pro parte; Schneider 1983. As Acrochaetium robustum, Wil- 
liams 1948a, 1951; Taylor 1960. As Acrochaetium dasyae, Aziz 1967. 

Epiphytic on Dasya, Sargassum, and other hosts from shallow and deep sub- 
tidal environments in Onslow Bay, April—August. 

Distribution: Prince Edward Island to Virginia, North Carolina, southern 
Florida, West Africa. 

Plants in our area are often found with an early basal system of an ovoid to 
pyriform basal cell and one or two smaller accessory cells from which oblique 
upright filaments arise (see figure 231). 


Figures 230-234. Audouinella dasyae, scales 20 um. 230—232. Filaments arising from 
bases with enlarged ovoid basal cells. 232-234. Monosporangia. 
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Figure 235. Audouinella 
daviesii, with monospo- 
rangia, scale 50 pm. 
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Audouinella daviesii (Dillwyn) Woelkerling 1971, 
DOM cseaeze 
Conferva daviesii Dillwyn 1809, p. 73, suppl. pl. F. 
Figure 235 
Plants epiphytic, epi-endophytic, epizoic, or epi- 
endozoic, to 6 mm tall, caespitose, arising from 
spreading to penetrating branched filamentous sys- 
tems, centrally coalesced into irregular pseudoparen- 
chymatous discs or entangled fungiform masses, 
original spores not persistent; erect filaments 
sparsely to freely and irregularly to unilaterally 
branched, branches often ending in long multicellu- 
lar hairlike projections, 3-4 1m diameter and 60— 
120 um long; cells of main axes cylindrical (6—)9—12 
(—20) pm diameter, (8—)15—50(—70) pm long, and only 
slightly tapering to tips, 7.5-10 um diameter where 
extensions not formed, each cell containing a single 
parietal lobate plastid with one pyrenoid; unicellu- 
lar hairs unknown; monosporangia terminally clus- 
tered in groups of three or more on branched stalks 
or paired on one- or two-celled stalks adaxially on 
the lowermost cells of lateral branches, rarely single 
and scattered, ovoid, 7-13 um diameter, 8-20 pm 
long; tetrasporangia cruciate, paired on unicellular 
pedicels, solitary or in groups of three, in similar 
positions to monosporangia, 13-22 um diameter, 12— 
36 um long; monoecious or dioecious, spermatangia 
borne terminally to laterally in small clusters on short 
lateral branches, ovoid to globose, to 4 zm diame- 
ter and 5 pm long; carpogonia terminal on one-celled 
branches, later displaced to a lateral position; carpo- 
sporophytes with terminal ovoid carposporangia, 9— 
18 um diameter, 18—26 ym long. 

Schneider 1983. As A. hallandica sensu Kapraun 
1980a, pro parte. 

Known only from the shallow subtidal of Mason- 
boro Inlet jetty, Wrightsville Beach, N.C., January and 
April; the intertidal of Fort Macon jetty, June; and off- 
shore from 30 m in Onslow Bay, June. 

Distribution: Newfoundland to Virginia, North 
Carolina, Caribbean; elsewhere, widespread in tem- 
perate to tropical seas. 


Only sporangiate plants have been found in the flora (Schneider 1983), and 
these agree in all respects with recently published descriptions (Woelkerling 
1971, 1973b; Dixon and Irvine 1977). Multicellular hairlike projections were 
found only in the January collection and tetrasporangia only in April. 


Audouinella densa (Drew) Garbary 1979, p. 490. 

Rhodochorton densum Drew 1928, p. 168, figs 17—24. 

Figures 236 and 237 

Plants epiphytic and epizoic, 0.2—0.3(—0.5) mm tall, caespitose, arising from 
irregularly branched prostrate systems, originally developed from spores with 
walls persisting around once-septate cells, filaments occasionally coalesced to 
form a pseudoparenchymatous disc, especially centrally, giving rise to several 
erect filaments, sparse to much branched, irregular, alternate, opposite, and 
secund, usually with moderate branching above, the branches sometimes taper- 
ing toward the tips; often ending in colorless unicellular hairs; cells of the up- 
right filaments cylindrical to clavate, 4—8(—13) 1m diameter and 7-18 pm long, 
each containing a single lobate to stellate plastid with a single pyrenoid; one, 
two, or three seriate monosporangia terminal, alternate secund, rarely opposite, 
sessile or on one-celled pedicels, single or in pairs, rarely clustered; monospo- 
rangia ovoid to ovoid-ellipsoid, 7-10 um diameter, 10—13 pm long. 

Schneider 1983. As Acrochaetium hummii (nomen nudum), Aziz 1965. As 
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Figure 238. Audouinella hallandica, with monosporangia, scale 10 pm. 
Figure 239. Audouinella hoytii, with monosporangia, scale 10 1m. 


Acrochaetium densum, Stegenga and Vroman 1976. As A. thurettii sensu Ka- 
praun 1980a. 

Epiphytic on various animals and algae, in particular Chaetomorpha aerea, 
from the intertidal and shallow subtidal of Cape Lookout jetty, Fort Macon 
jetty, and the Pivers Island seawall, Beaufort, N.C., and Masonboro Inlet jetty at 
Wrightsville Beach, N.C., year-round. Also a single collection from 4.5 m in Port 
Royal Sound, S.C. 

Distribution: North Carolina, South Carolina, Brazil, Netherlands, Japan, 
Kurile Islands, Korea, Pacific Mexico, California, Washington. 

Germinating spores divide into two equal cells after attaching to a host (see 
figure 237). One or both of these gives rise to an erect and/or prostrate fila- 
ment, occasionally one initial remaining undivided for some time. The prostrate 
system consists of either irregular filamentous branched axes or becomes com- 
pacted into a pseudoparenchymatous disc. For a discussion of the taxonomy of 
this species, refer to Schneider (1983). 


Audouinella hallandica (Kylin) Woelkerling 1973a, p. 82, figs 1—4. 

Chantransia hallandica Kylin 1906, p. 123, fig. 8. 

Figure 238 

Plants epiphytic, to 1 mm tall, arising from ovoid, obovate, subglobose, dis- 
coid, elongated, to rectangular spores, spore walls persisting around basal cells; 
if discoid, basal cell to 20 um, otherwise 5—8 pm diameter, and the same size 
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or slightly larger than cells of the filaments it produces; basal cell remaining 
simple, producing one or two (to three) erect filaments, branching irregularly lat- 
eral to secund, not closely set, beginning in the lowermost portions of the plant, 
occasionally tapering toward the apices, hairs unknown; lower cells cylindrical, 
3-7 um diameter, 10-30 ttm long, each containing a single parietal lobate plas- 
tid with one pyrenoid; monosporangia single or paired, lateral to secund, more 
rarely terminal, sessile or on one-celled pedicels, obovate to ovoid, 5—10 pm 
diameter, 8—11(—16) pm long; dioecious, spermatangia opposite on short lateral 
branches, rare; carpogonia sessile, rare. 

Woelkerling 1973a; Schneider 1976; Kapraun 1980a, pro parte; Schneider 
1983; Richardson 1987. As Acrochaetium dufourii, Hoyt 1920; Taylor 1960; Aziz 
1965. As Acrochaetium sargassi, Taylor 1960; Aziz 1965. 

Known as an epiphyte of Dictyota and Sargassum from shallow subtidal habi- 
tats near Beaufort and Wilmington, N.C., Cumberland Island jetty, and on a 
variety of red and brown algae from 17 to 35 m in Onslow Bay, June—November. 

Distribution: North Carolina, South Carolina, Georgia, Bermuda, Sargasso Sea, 
southern Florida, Caribbean, Brazil, USSR to France, West Africa. 

This taxon is clearly distinguishable when attached to a host by a broad disc of 
cell wall materials. The disc does not stain with aniline blue. The original spore 
wall remains around a simple elongated basal cell the same size or slightly larger 
than the cells of the erect filaments it produces. 

A study by Stegenga and Borsje (1977) demonstrated that a plant provisionally 
determined as Audouinella hallandica is the gametophyte of a heteromorphic 
plant whose sporophyte was tentatively determined as Acrochaetium polyblas- 
tum (Rosenvinge) Bergesen. 


Audouinella hoytii (Collins) C. W. Schneider 1983, p. 10, fig. 2). 

Acrochaetium hoytii Collins 1908, p. 134. 

Figure 239 

Plants epiphytic, 0.2-1.3 mm tall, arising from persistent, large, globose 
spores, spore walls persisting around obvious basal cells, 9—15(—28) ttm diame- 
ter including obvious walls 2—3 ym thick; basal cells superficial to slightly em- 
bedded in host tissue,-elongating to 30 um and obviously broader than the cells 
they produce, remaining simple, rarely forming one to a few accessory cells, pro- 
ducing one or two (to four) erect filaments; erect branching infrequent to fre- 
quent, often secund, with ultimate branches elongated, tapering to the apices for 
the most part, 2-3 um diameter, hairs unknown; cells of the main axes cylin- 
drical, 5—7 jum diameter, 10—20 pm long, each with a single parietal plastid and 
a large central pyrenoid; monosporangia secund or lateral on upper portions 
of the plant, sessile or on one-celled pedicels, oblong, 5—7.5 um diameter and 
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11—15 um long; monoecious, spermatangia lateral and terminal on short lateral 
branching systems; carpogonia sessile, lateral; carposporophytes developing as 
short branching systems, lateral on main axes or near the bases of branches, with 
four to sixteen terminal carpospores 4—9 pm diameter, 7—13.5 tm long. 

Schneider 1983; Searles 1987, 1988. As Acrochaetium hoytii, Collins 1908; 
Hoyt 1920; Williams 1948a, 1951. 

Known as an epiphyte of Dictyota, Padina, and other algae from shallow sub- 
tidal habitats in the Beaufort, N.C., area, June—October, and from 17 to 21 m on 
Gray’s Reef, July. 

Distribution: North Carolina (type locality), South Carolina, Georgia. 

Although similar in morphology to Audouinella alariae (Jonsson) Woelker- 
ling (1973b) from New England and Europe, the main axes, carposporangia, 
and monosporangia of Audouinella hoytii are only half the size of those in 
that species. A. hoytii has also been suggested as a possible alternate stage of 
A. pectinata (Kylin) Papenfuss (Woelkerling 1971). 


Audouinella hypneae (Bgrgesen) Lawson et John 1982, p. 172. 

Chantransia hypneae Bgrgesen 1909, p. 2, fig. 2. 

Figure 240 

Plants epiphytic or epi-endophytic, to 1 mm tall, arising from small, compact 
to spreading filamentous prostrate systems composed of one or more irregularly 
bent, branched filaments which can coalesce centrally into pseudoparenchyma- 
tous discs; each cell of the disc or ramified filaments capable of producing an 
erect filament; erect branches little to radially and much branched below, alter- 
nate, often pectinate secund above, cells cylindrical, 6-10 4m diameter and 16— 
22 um long below, tapering to 4—7 »m diameter and 16—30 pm long in the ultimate 
segments, each containing a single parietal plastid with an obvious pyrenoid, 
occasionally bearing unicellular hyaline hairs to 60 um long; monosporangia 
single, rarely paired, lateral in long secund series or rarely terminal, occasion- 
ally scattered, sessile or on one-celled pedicels, oblong ovoid, 6-10 1m diameter, 
9-13 um long; gametangia unknown. 

Schneider 1983; Richardson 1987. As Acrochaetium seriatum, Williams 
1948a; Aziz 1965; Chapman 1971. As Acrochaetium hypneae, Aziz 1965. 

On a variety of plant and animal hosts from Beaufort, N.C., area jetties; on 
Arthrocladia, Spatoglossum and other hosts from 28 to 32 m offshore in Onslow 
Bay and Long Bay, July-September; and on Hypnea in intertidal of Cumberland 
Island jetty, August. 

Distribution: North Carolina, South Carolina, Georgia, Bermuda, southern 
Florida, Caribbean, Brazil, East Indies, West Africa. 
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] Figure 240. Audouinella hypneae, with monospo- 
iP rangia, scale 10 1m. 

Figure 241. Audouinella infestans, with monospo- 
rangia and a terminal hair, scale 10 pm. 





For a discussion of the taxonomy and variation in this species refer to Schnei- 
der (1983). 


Audouinella infestans (Howe et Hoyt) Dixon 1976, p. 590. 

Acrochaetium infestans Howe et Hoyt 1916, p. 116, pl. 14. 

Figure 241 

Plants endophytic or endozoic with emergent axes to 100 pm tall exclusive 
of hairs, internal axes consisting of tortuous, serpentine, or labyrinthine, irregu- 
larly branched filaments, sparse and straight for considerable distances, often 
crowded between host cells or compacted and subparenchymatous, cells irregu- 
lar to elongate (2—)4—8(—13) um diameter, 6—60 um long; emergent axes to ten or 
more cells high but generally less, simple or sparingly and irregularly branched, 
occasionally bearing terminal hairs to 170 tm long, cells cylindrical to ellipsoid, 
3-7 um diameter, 6—30 pm long, containing a single parietal lobate plastid with 
a single pyrenoid; monosporangia single or paired, terminal or lateral, often on 
the adaxial surface, sessile or on one-celled pedicels, ovoid to ellipsoid, 4—6(— 
9) um diameter and 6—15 pm long; gametangia unknown. 

Schneider 1983. As Acrochaetium infestans, Howe and Hoyt 1916; Hoyt 1920. 
As Kylinia infestans, Taylor 1960. As Colaconema infestans, Woelkerling 1973a. 

In various hydroids, Dictyota, and Sargassum from 30 m in Onslow Bay and 
shallow subtidal habitats near Beaufort and Wilmington, N.C., June—August. 
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Distribution: North Carolina (type locality), Bermuda, Sargasso Sea, British 
Isles, France, Mediterranean, Japan, Korea. 


Audouinella microscopica (Nageli) Woelkerling 1971, p. 33, figs 10, 23A. 

Callithamnion microscopicum Nageli in Kiitzing 1849, p. 640. 

Figures 242-244 

Plants minute epiphytes, 20—150(—220) um tall exclusive of hairs, arising 
from subglobose, isodiametric, to cylindrical spores with or without thick spore 
walls, 5-15 um diameter, close to the same size as the cells they produce; basal 
cells giving rise to one to six erect and/or lateral filaments, commonly arcu- 
ate, simple to much branched and secund, irregular, or opposite, branches short, 
tapering; cells barrel shaped, isodiametric, to cylindrical, 3-10 1m diameter, 3— 
11 xm long, having a single lobate to stellate plastid with one pyrenoid, often 
bearing hyaline hairs to 50 um long; monosporangia terminal and secund to 
opposite, sessile or on one-celled pedicels, ovoid, 4—10(—15) um diameter and 
6—15(—22) um long; tetrasporangia rare, tetrahedral, sessile, to 20 1m diameter 
and 30 um long; dioecious, spermatangia scattered over erect filaments, sessile 
or on one-celled pedicels, ovoid, 2-4 um long; carpogonia terminal to lateral, 
sessile; carposporophytes with six to fourteen terminal or lateral, spherical to 
ovoid carposporangia, 6—8 tum diameter and 7—10 pm long. 

Kapraun 1980a; Schneider 1983. As Acrochaetium parvulum, Hoyt 1920. As 
Acrochaetium compactum, Williams 1948a. As Acrochaetium trifilum, Aziz 
1965. As Kylinia crassipes, Taylor 1960. 

Known as an epiphyte on a variety of intertidal and shallow subtidal seaweeds 
from the Beaufort and Wilmington, N.C., areas, year-round. 

Distribution: Maritimes to Virginia, North Carolina, Bermuda, southern 
Florida, Gulf of Mexico, Caribbean, Brazil; elsewhere, widespread in polar to 
tropical seas. 

Tetrasporangia have not been observed in the flora and only rarely elsewhere 
(Woelkerling 1972). For a discussion of the taxonomy and variation of this 
species refer to Schneider (1983). 


Figures 242-244. 
Audouinella microsco- 


pica, scale 10 pm. 
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Audouinella ophioglossa C. W. Schneider 1983, p. 13, figs 3a—3p. 

Figures 245 and 246 

Plants epi-endophytic, 1—3.2 mm tall, arising from persistent, large, globose 
spores, spore walls persisting around obvious basal cells, 7.5-12.5 um diame- 
ter, producing single unbranched or forked branched irregularly contorted fila- 
ments that deeply penetrate host tissue with cells 2-4 1m diameter, or remain- 
ing as unicellular bases; basal cells giving rise to one or two erect branched axes, 
secund to alternate and opposite, branching more common above; cells of the 
erect filaments cylindrical, 4-5 im diameter, 45-55 pm long, in lower segments; 
each cell containing a single lobate to spiral, parietal plastid with a single in- 
conspicuous pyrenoid; unicellular hairs terminal or lateral, to 2 mm, often asso- 
ciated with gametangial branches; monosporangia terminal on short branches or 
lateral, secund to alternate or opposite, sessile or on one-celled pedicels, single 
or in pairs, ovoid to ellipsoid, 6—12.5 um diameter, 12.5—20 pm long, commonly 
associated with gametangia; monoecious, spermatangial branches in a whorl 
of four, opposite paired or, less commonly, one per node, in long series in the 
upper parts of the plant; spermatangia paired on one-celled pedicels, globose, 
2.5 um diameter; carpogonia lateral, opposite, or adjacent to monosporangia, 
occasionally forming in a whorl of spermatangial branches, producing only one 
carposporophyte per node, often in a long interrupted series; carposporangia ter- 
minal, globose, 10—15 um diameter. 

Schneider 1983; Searles 1987, 1988. 

In Dudresnaya crassa, from 22 to 35 m offshore in Onslow Bay, June—Septem- 
ber, and from 17 to 21 m on Gray’s Reef, July—August. 

Distribution: North Carolina (type locality), Georgia, Puerto Rico, and possibly 
wherever Dudresnaya crassa is found. 

Along with Audouinella corymbifera, this is the only other species in the flora 
with a large basal cell remaining in the original spore wall that produces a pene- 
trating endophytic filament (see figure 245). A. ophioglossa is distinguished by 
a smaller basal cell, narrower erect filaments, its monoecious habit, and the dis- 
position of spermatangial branches. 


Audouinella saviana (Meneghini) Woelkerling 1973b, p. 560, figs 56—60. 

Callithamnion savianum Meneghini 1840b, p. 511. 

Figures 247-249 

Plants epiphytic to epi-endophytic, to 4 mm tall, arising from compact, mostly 
superficial prostrate systems of short, simple or branched filaments, free from 
each other to coalesced into irregular pseudoparenchymatous discs, the origi- 
nal spores not recognizable; prostrate filaments the same size or distinctly larger 
than erect ones; erect filaments with irregular or alternate to secund branching, 
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Figures 245, 246. Audouinella ophioglossa, scale 20 pm. 245. Filament with endophytic 
base and spermatangia. 246. Sporangia, some with released spores. 

Figures 247-249. Audouinella saviana. 247. Basal system with erect filaments, scale 
50 pm. 248, 249. Monosporangia and tetrasporangia, some with released spores, scale 


25 pm. 
Figures 250, 251. Audouinella secundata. 250. Filament with monosporangia and hairs, 


scale 25 pm. 251. Stellate plastid morphology, scale 10 pm. 
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cells of main axes and branches cylindrical, 7-14 1m diameter and 20—60 pm 
long, sometimes 4—6 pm diameter in the ultimate branches, unicellular hairs ab- 
sent or rare, each cell containing a single parietal lobate plastid; monosporangia 
single or paired, adaxially secund to irregularly arranged, sessile or on one- 
to three-celled elongate pedicels, ovoid to ellipsoid, 10-15 um diameter, 18— 
27 um long; tetrasporangia cruciate, with shape and positions similar to mono- 
sporangia, often borne simultaneously, 17—24 1m diameter, 26-34 ym long; 
monoecious, spermatangia sparse on short branchlets near the base of branches, 
Carpogonia sparse and solitary on lower segments near the base of branches, 
carpospores 9-13 xm diameter and 18—21 ym long. 

Schneider 1976, 1983; Hall and Eiseman 1981; Richardson 1987. As Acrochae- 
tium thuretii, Aziz 1965. 

Usually epiphytic on Codium but also known on Dictyopteris and other coarse 
algae from shallow subtidal and deep offshore habitats in the Carolinas, May— 
October; from Cumberland Island jetty, August; and Haulover Cove, Indian 
River, Fla., year-round. 

Distribution: Maritimes, Newfoundland, Massachusetts, Virginia, North Caro- 
lina, South Carolina, Georgia, northeastern Florida, Bermuda, Caribbean; else- 
where, widespread in temperate to tropical seas. 


Audouinella secundata (Lyngbye) Dixon, 1976, p. 590. 

Callithamnion daviesii var. secundatum Lyngbye 1819, p. 129, pl. 41, figs B4— 
B6. 

Figures 250 and 251 

Plants epiphytic or epizoic, to 3 mm tall, scattered to caespitose, arising from 
unistratose to bistratose, generally compact pseudoparenchymatous discs, the 
original spores not persistent; discs giving rise to several erect filaments, usually 
freely and irregularly branched with laterals often consisting of only one to five 
cells, with or without lateral and terminal unicellular hairs to 300 pm long; cells 
of main axes cylindrical 8—15(—20) um diameter, 15—100 um long, each with an 
axial or parietal stellate plastid and single central pyrenoid; monosporangia lat- 
eral or terminal on shorter lateral branches, sessile or pedicellate, single, paired, 
or rarely in groups of three, ovoid, (6—)10—20 um diameter, (10—)15—26(—32) um 
long; gametangia unknown. 

Kapraun 1980a; Schneider 1983. As Trentepohlia virgatula, Johnson 1900. As 
Acrochaetium virgatulum, Williams 1948a, 1951. As Kylinia virgatula, Taylor 
1957. As Colaconema secundata, Woelkerling 1973a. 

Epiphytic on a variety of North Carolina intertidal algae, April—August, un- 
common offshore. 

Distribution: Arctic, Newfoundland to Virginia, North Carolina, Sargasso Sea, 
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USSR to Portugal, Mediterranean, West Africa, Canary Islands, southern Africa, 
Korea, Australia. 

Although some authors maintain a specific distinction between Audouinella 
secundata and A. virgatula (Harvey) Dixon (e.g., Dixon and Irvine 1977; Korn- 
mann and Sahling 1978), we have observed morphological plasticity in North 
Carolina plants (Schneider 1983) which supports the merger of the two species 
as suggested by Woelkerling (1973a, 1973b). 

Easiest to distinguish in early developmental stages, the prostrate system de- 
velops from an orbicular, parenchymatous group of cells. This cluster may later 
proliferate as prostrate filamentous axes, obscuring the central disc and be- 
coming more similar to mature stages of Audouinella dasyae and A. saviana. 


NEMALIALES 


Plants erect and/or prostrate, small and filamentous to large and pseudoparen- 
chymatous; pseudoparenchymatous plants multiaxial with loose or compact ag- 
gregations of filaments, with or without calcification; cells uninucleate with 
one or more plastids and pyrenoids; asexual reproduction by tetraspores or 
polyspores; tetrasporophytes and gametophytes heteromorphic or isomorphic; 
monoecious or dioecious, spermatangia formed from surface vegetative cells or 
as terminal to subterminal clusters on lateral axes; carpogonial branches origi- 
nating from cortex or terminal on lateral branches, with or without associated 
nutritive cells; carposporophyte developing directly from the fertilized carpogo- 
nium or the hypogynous cell, auxiliary cells lacking; carposporangia liberating 
single carpospores or four carpotetraspores. 

An artificial grouping which contains diverse, well-differentiated families, the 
Nemaliales includes gelatinous forms as well as pseudoparenchymatous ones. 
Recent cultural studies have greatly increased our understanding of the life his- 
tories of many members of this order, which for many years was assumed to 
contain only haplontic organisms. The Acrochaetiaceae, Gelidiaceae, and Nac- 
cariaceae, until recently placed within the Nemaliales (Taylor 1960), are now 
recognized as orders. 


Key to the families 


1. Plants mostly soft, gelatinous; cortication loose and discontinuous......... 
Sielesn ese Se ARO Le ORE Oe ASR EOE eee Helminthocladiaceae 
1. Plants firm; cortication compact and continuous ........... Galaxauraceae 


210 : RHODOPHYTA 


Helminthocladiaceae 


Plants erect, soft and gelatinous to partly calcified; axes terete, multiaxial in 
structure, unbranched or dichotomously to irregularly branched; axial filaments 
bearing radiating cortical, branched, photosynthetic, lateral axes; pigmented 
cells with a single large parietal plastid, usually without a pyrenoid; asexual 
reproduction (where known) by monospores or tetraspores on microscopic acro- 
chaetioid alternate stages (see Audouinella, p. 192); monoecious or dioecious, 
spermatangia borne in loose to dense clusters, terminal and occasionally sub- 
terminal on lateral axes; carpogonial branches one to eight celled, terminat- 
ing on, or lateral to, vegetative axes; cystocarps immersed, not obvious to the 
unaided eye, involucres present or lacking; carposporangia terminal on the 
gonimoblasts, occasionally subterminal, intercalary, or in short series. 


Helminthocladia J. Agardh 1851, nom. cons. 

Plants soft, lax, irregularly to radially and dichotomously branched, one or 
more axes arising from small discoid holdfasts; axes terete, gelatinous, becoming 
firmer with age; medulla comprising a compact core of longitudinally arranged, 
enlarged, rectangular axial cells; cortex comprising few to several assimilatory 
dichotomously to subdichotomously branched lateral axes which issue perpen- 
dicularly from the central core, loosely to compactly arranged, terminal cells 
smaller, equal to, or greater than subterminal and other cortical cells, with or 
without terminal hairs; tetrasporophytes known only for some, only in cul- 
ture; monoecious or dioecious, spermatangia clustered terminally, subtermi- 
nally, or paniculately on lateral axes; carpogonial branches mostly three celled, 
but with as few as one to as many as five cells, borne laterally on cortical 
assimilatory filaments, carpogonia conical; gonimoblasts regularly branched, 
arising from the upper cell or both products of the initial division of the fer- 
tilized carpogonium; carposporangia terminal and/or subterminal; carposporo- 
phyte surrounded by few to many loosely arranged involucral filaments, rhi- 
zoidal downgrowths lacking. 


Helminthocladia andersonii Searles et Lewis 1982, p. 166, figs 1—20. 

Figure 252 

Plants grayish pink to rosy red, to 5 cm tall; axes terete, 1.1 mm diameter near 
base, 0.3 mm diameter in ultimate branches; primary branching subdichoto- 
mous; secondary branches produced adventitiously around major axes; medul- 
lary filaments easily separable; terminal cells of assimilatory filaments smaller 
than subterminal cells; monoecious, spermatangial mother cells terminal or sub- 
terminal on assimilatory filaments; carpogonial filaments primarily three celled, 
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Figure 252. Helmintho- 
cladia andersonii, scale 


0.5 cm. 





but with as few as one to as many as five cells, lateral on supporting cell above 
the second dichotomy of an assimilatory branch; carpogonia conical; carpogo- 
nium dividing transversely, forming three cells after fertilization, each produc- 
ing gonimoblast initials; supporting cell remaining smaller than adjacent vege- 
tative cells; sterile involucral filaments arising from cells above and below the 
supporting cell and, if present, from first cell of the adjacent dichotomy, together 
forming a shallow cup; carposporophytes to 140 um diameter and 90 um long; 
carposporangia terminal and subterminal, to 10 1m diameter and 11 pm long; 
tetrasporophytes unknown. 

Searles and Lewis 1982. 

Known only from a single offshore outcropping at a depth of 27 m in Onslow 
Bay, June—August. 

Distribution: Endemic to North Carolina as currently known. 

This species exhibits several morphological characteristics which intergrade 
with those of the genus Helminthora J. Agardh (1852). Its reproductive features, 
however, are most closely aligned with Helminthocladia. For a clarification of 
these two genera, see Searles and Lewis (1982). 


Galaxauraceae 


Plants erect, bushy, and soft in texture or lightly calcified; axes terete to flat- 
tened, multiaxial, dichotomously branched; inner cortex pigmented or hyaline, 
filamentous or pseudoparenchymatous, of several simple or divided cell rows, 
extending to the outer cortex or beyond as multicellular pigmented hairs, the 
outer cortex consisting of hyaline or pigmented inflated cells, subquadrate to 
elongate or flattened in cross section, polyhedral and appearing parenchymatous 
in surface view, lightly or moderately calcified in some; pigmented cells usually 
with a single stellate plastid; asexual reproduction by monospores or tetra- 
spores, in some produced on microscopic acrochaetioid alternate stages (see 
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Audouinella, p. 192), in others borne on slightly heteromorphic macroscopic 
alternate stages, and in others unknown; monoecious or dioecious, spermatangia 
formed in sori or scattered over the plant surface; carpogonial branches usually 
three celled, borne on the inner forks of the inner cortex, the hypogynous cell 
surrounded by a ring of nutritive cells; cystocarps embedded, pericarp of slender 
compacted filaments with a single ostiole to the plant surface; carposporangia 
seriate or terminal on the gonimoblast filaments. 


Key to the genera 


1. Plants lightly calcified, carposporangia terminal ............... Galaxaura 
ieelantsmoticalcitiedicarposporangialseniates ee aadeaearaee eer Scinaia 


Galaxaura Lamouroux 1812 

Plants bushy, moderately soft to firm and wiry, dichotomously to pseudodichoto- 
mously branched, smooth or covered with pigmented multicellular hairs pro- 
duced in the cortex; axes lightly to moderately pigmented, the latter often ap- 
pearing segmented by the lack of carbonate at the dichotomies; medulla and 
inner cortex hyaline, outer cortex pigmented; outer cortical cells inflated, poly- 
hedral in surface view, forming a pseudoparenchymatous epidermis, smooth in 
some, bearing one-celled subspinulose extensions, two- or three-celled special 
filaments, or unicellular hyaline hairs in others; tetrasporangia tetrapartite, ses- 
sile or pedicellate, lateral on specialized filaments; spermatangia formed in con- 
ceptacles, carpogonial branches usually three celled, formed in the inner cortex, 
associated with nutritive cells, after fertilization surrounded by a thin-walled 
ostiolate pericarp; carposporangia produced terminally on the gonimoblast fila- 
ments; gametophytes moderately dimorphic, at the microscopic and/or macro- 
scopic level, from sporophytes. 


Galaxaura obtusata (Ellis et Solander) Lamouroux 1816, p. 262. 

Corallina obtusata Ellis et Solander 1786, p. 113, table 22, fig. 2. 

Figure 253 

Plants erect, to 10 cm tall, forming nearly globose, bushy clusters arising 
from small discoid holdfasts; plants pink to rosy red, lightly calcified, opaque 
when dry, much and dichotomously branched; branches terete, jointed at the 
dichotomies, smooth or bearing abundant pigmented multicellular hairs; axes 
1.5—4 mm diameter, the internodes one to four times as long as broad; apices ob- 
tuse; tetrasporangia scattered over the plant; tetrasporophytes having an inner 
cortical layer of contiguous enlarged hyaline cells, each outwardly supporting 
slender stalk cells which bear one or two smaller pigmented surface cells, poly- 
hedral, contiguous in surface view, 27-45 um diameter; cystocarps immersed 
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Figure 253. Galaxaura obtusata, scale 2 cm. 


(not obvious macroscopically), somewhat irregular in shape, 160—530 pm diame- 
ter, carposporangia terminal, obovoid to ellipsoid, 14—27 um diameter, (27—)34— 
50(—56) pm long; spermatangia ovoid, (2.5—)4—6 jum diameter, 5—9 pm long, 
formed in conceptacles 145-330 um diameter; gametophytes having an inner 
cortical layer of contiguous enlarged hyaline cells outwardly bearing the surfi- 
cial pigmented cells either directly or by means of short papillate outgrowths, 
surface cells similar to those on sporophytes; macroscopically, sporophytes and 
gametophytes indistinguishable. 

Schneider and Searles 1973, 1979; Schneider 1976. 

In our area, known only as one of the dominant species from Frying Pan 
Shoals, 65 km southeast of Cape Fear in Onslow Bay, at a depth of 23-32 m, 
May—November. Commonly associated with Eucheuma isiforme var. denuda- 
tum. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Brazil, 
West Africa, Canary Islands, Indian Ocean, Japan, China. 

Although most specimens are smooth, and this feature could be considered 
characteristic (Taylor 1960), we have found some plants with abundant multi- 
cellular pigmented hairs covering at least some of the axes. These hairs are un- 
branched and to 2 mm long and 15—20 pm diameter, with cells to 180 pm long. 


Scinaia Bivona-Bernardi 1822 

Plants bushy, soft, repeatedly dichotomously branched, arising from small dis- 
coid holdfasts; axes terete to slightly or completely flattened, slippery, with or 
without constrictions at the nodes and obvious axial strands; medulla com- 
posed of relatively few hyaline longitudinal filaments; inner cortex composed of 
loosely entwined dichotomous filaments, the outer two or three cells of which 
are pigmented; outer cortex composed of hyaline inflated cells, polyhedral in 
surface view, quadrate to elongate rectangular in section, forming a continuous 
pseudoparenchymatous epidermis, smooth in most, in some species interrupted 
by smaller, regularly spaced pigmented cells; monosporangia globose, scattered 
over the plant, formed between the epidermal cells; monoecious or dioecious, 
spermatangia globose, ovoid to pyriform in small sori, continuous or scattered 
over the plant, formed between the epidermal cells; carpogonial branches three 
celled, formed in the inner cortex, associated with nutritive cells, after fertiliza- 
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Figure 254. Scinaia complanata, scale 0.5 cm. 


tion surrounded by a thin-walled ostiolate pericarp; carposporangia produced 
seriately on the gonimoblast filaments; tetrasporophytes (where known) small, 
uniseriate, branched filamentous, as in Audouinella (see p. 192). 


Scinaia complanata (Collins) Cotton 1907, p. 260. 

Scinaia furcellata var. complanata Collins 1901, no. 836; 1906a, p. 110. 

Figure 254 

Plants rosy red, erect, 1-8 cm tall, 1-6 mm diameter, seven to nine times di- 
chotomous at sexual maturity, arising from small discoid holdfasts; branches 
turgid, slippery, smooth, terete to slightly flattened, if the latter, especially be- 
low nodes; rarely constricted at the nodes, usually with an obvious axial strand 
of few (six to eight) to thirty longitudinal filaments; the internodes four to seven 
times as long as broad; apices obtuse, the ultimate segments fusiform, broader 
at the distal end; epidermal cells hyaline and polygonal, triangular, to subcircu- 
lar, 12-44 um diameter in greatest dimension, subquadrate to elongate rectangu- 
lar in section, occasionally interrupted by smaller pigmented cells; subsurface 
layer composed of pyriform to subglobose heavily pigmented cells, loosely ar- 
ranged; monoecious, cystocarps immersed, obvious macroscopically, 145-350 
uum diameter, 130—220 um tall, carposporangia narrowly obovate to ellipsoid, 4— 
5 um diameter, 7.5—12.5 tm long, in a terminal series of two or three; spermatan- 
gia globose, 2.5—7.5 um diameter, single or in patches of two (rarely, up to four) 
between epidermal cells, forming over broad portions of the plant; tetrasporo- 
phytes known in culture but not in the field. 

Schneider and Searles 1973; Schneider 1976; Kapraun 1980a; Searles 1981, 
1987, 1988. 

Known occasionally from the shallow subtidal at Masonboro Inlet and com- 
monly offshore from 18 to 47 m in Onslow Bay and from 17 to 21 m on Gray’s 
Reef, June—September. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Caribbean, 
Brazil, Mediterranean, Japan, Galapagos Islands, Pacific Mexico, Costa Rica. 

Plants from the region for the most part exhibit the characteristics described 
for Scinaia complanata var. intermedia Bgrgesen (1916). However, the value 
of recognizing this variety has been questioned owing to the broad range of 
intermediates described by Taylor (1942). For the most part, Onslow Bay and 
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Georgian specimens are terete, narrow, and show an obvious central strand, but 
broader or more complanate plants have been found. We therefore choose not to 
place our plants under the subspecific designation intermedia. 

Van den Hoek and Cortel-Breeman (1970) have established a heteromorphic 
life history for this taxon in culture. Their gametophytic isolates from the Medi- 
terranean alternate with an acrochaetioid tetrasporophyte that is capable of self- 
reproduction. Thus far, the alternate generation for gametophytes in our region 
has not been established either in culture or from field collections. However, be- 
cause gametophytes are distinctly seasonal here, it is possible that the filamen- 
tous sporophyte is present as an overwintering stage. 


GELIDIALES 


Plants cartilaginous with erect and prostrate branching axes, flattened to terete; 
cells uninucleate with one or more plastids; each axis with a distinct apical 
cell, the uniaxial condition often obscured by subsequently produced longitudi- 
nal filaments, therefore appearing multiaxial; cortex single layered to multilay- 
ered with small pigmented cells, medulla of larger longitudinal, nonpigmented 
cells more or less traversed by rhizoid-like filaments (rhizines); tetrasporophytes 
and gametophytes isomorphic, or gametophytes lacking; dioecious, spermatan- 
gia produced in obvious hyaline sori below the apices; carpogonia sessile or on 
short branches, gonimoblasts arising directly from fertilized carpogonia which 
fuse with hypogynous cells, or from long nutritive filaments which issue from 
fusion cells after fertilization; auxiliary cells lacking. 


Gelidiaceae 


Plants exhibiting isomorphic alternation of generations; tetrasporangia scattered 
or in spatulate tips, cruciate or tetrahedral; cystocarps laminal, terminal, or more 
distal, often below branching axes, unilocular or bilocular; other characteristics 
as for the order. 


Gelidium Lamouroux 1813, nom. cons. 
Cystocarps biloculate, protruding on both surfaces of the blades; other charac- 
teristics as for the family. 

The considerable taxonomic confusion in this genus has been reviewed re- 
cently (Santelices 1976; Dixon and Irvine 1977), and the literature for the 
Gelidium spp. in our flora contained evidence supporting a need for revision. 
Plants from our region have been assigned to six binomials, but we recognize 
only two. 
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Figure 255. Gelidium americanum, scale 2 mm. 





Key to the species 


1. Plants 0.5—2(—4) cm tall, erect axes broadly flattened to ligulate, simple to 
sparingly branched, pinnate to palmate................... G. americanum 
1. Plants 2—5(—15) cm tall, erect axes terete to somewhat compressed, smaller 
plants much branched and pinnate, larger plants irregularly branched but 
oltenkwithstrituncatewtipsmrreec saa screen en reece rie: G. pusillum 


Gelidium americanum (W. R. Taylor) Santelices 1976, p. 173, figs 28—33. 

Pterocladia americana W. R. Taylor 1943, p. 154, pl. IV, fig. 1. 

Figure 255 

Plants gregarious, spreading by terete to subterete multibranched stolonifer- 
ous axes to form dense turfs; erect axes 0.5—2(—4) cm tall, terete below, becoming 
flattened to 1 mm wide, often simple and ligulate or sparingly branched, alter- 
nate to pinnate, often palmate or fastigiate in regenerating areas, branch tips 
broadly acute, obtuse, or apiculate; internally, medulla with several axial fila- 
ments and numerous rhizines, cortex with one to a few layers of cells; sporangial 
sori forming in proximal regions of broadened simple blades or ultimate axes of 
branched plants, often forming in V-shaped rows covering almost the full width 
and breadth of the blade; tetrasporangia globose to ovoid, 30—45 um in great- 
est dimension; cystocarps protruding on both surfaces, with one ostiole on each 
surface. 

Kapraun 1980a. As Pterocladia americana, Taylor 1943, 1960; Chapman 1971. 
As Gelidium coerulescens sensu Hoyt 1920; Williams 1948a, 1951. As G. pusil- 
lum sensu Humm 1952; Schneider 1976; Wiseman and Schneider 1976. As 
G. pusillum var. conchicola sensu Williams 1948a. 

Common year-round as a pinkish red, intertidal fuzz on oysters and other 
hard substrates of the Beaufort, N.C., town front and nearby jetties and seawalls; 
Fort Fisher outcropping; Fort Johnson and Bears Bluff, S.C.; and Marineland, 
Fla. Also, on subtidal shell and rock at Cape Lookout and less frequently from 
deep offshore rock outcroppings in the Carolinas and Georgia. In more exposed 
habitats such as the Fort Macon jetty, the habit is more robust and branched, 
the population more compact. In more protected areas such as the Pivers Island 
seawall in Beaufort, N.C., plants are simple and ligulate, forming less compact 
populations. 


GELIDIALES : 217 


Distribution: North Carolina, South Carolina, Georgia, Bermuda, northeastern 
Florida to Gulf of Mexico, Caribbean, Brazil. 


Gelidium pusillum (Stackhouse) Le Jolis 1863, p. 139. 

Fucus pusillus Stackhouse 1795, p. 16, pl. vi. 

Figures 256 and 257 

Plants gregarious, spreading by terete to subterete branched stoloniferous axes 
to form dense clumps or turfs; erect axes 2—5(—15) cm tall, mostly terete or 
subterete to compressed, especially in the upper portions of the plant, axes 
to 0.4 mm wide; smaller plants from simple to subpinnate and pinnate, larger 
plants tending to be more lax and subdichotomous to irregular, but both forms 
often with distinct broadened trifurcate tips to 0.5 mm wide; apices narrowly 
acute to acute; internally, medulla of tightly compact axial filaments and a few 
rhizines, mostly just below the cortex formed of one to a few cell layers; sporan- 
gial sori forming in terminal or lateral, distinctly swollen, branches, tetrasporan- 
gia ovoid to spherical, 25—38 1m in greatest dimension, occupying almost the full 
width and breadth of the swollen branch; cystocarps single, bilocular, embedded 
below the apex of a main axis or, more often, centrally in short, spindle-shaped 
branchlets. 

As Gelidium crinale, Johnson 1900; Hoyt 1920; Williams 1948a; Humm 1952; 
Taylor 1960; Wiseman and Schneider 1976; Kapraun 1980a; Richardson 1986, 
1987. As G. pulchellum, Williams 1948a. As G. corneum sensu Curtis 1867; Wil- 
liams 1948a; Wiseman 1978; Wiseman and Schneider 1976. 

Common on rigid intertidal substrates from the entire area, year-round. 

Distribution: Massachusetts to Virginia, North Carolina, South Carolina, Geor- 
gia, Bermuda, northeastern Florida to Gulf of Mexico, Caribbean, Brazil, Uru- 
guay, Falkland Islands, British Isles to Portugal, Azores, Mediterranean, Black 
Sea, West Africa, China, California. 

Because of the great morphological variation and taxonomic confusion in this 
genus (Dixon 1961; Stewart 1968; Santelices 1976), we have chosen to follow the 
circumscription of Gelidium pusillum (including G. crinale) adopted by Dixon 
and Irvine (1977) for the British Isles. Following Dixon and Irvine, however, does 
cause some confusion with plants from our region. The terete Gelidium here, 
G. pusillum, includes none of the specimens previously assigned to G. pusil- 
lum by several workers (see citations for G. americanum), but rather contains all 
specimens previously known in the flora as G. crinale. The type of G. pusillum 
from England (Stackhouse 1795) is described as having cylindrical or slightly 
compressed erect axes (Dixon and Irvine 1977). This description does not fit the 
broadly flattened, strap-shaped plants from the Carolinas previously assigned to 
the species and presently named G. americanum. We have observed morphologi- 
cal variation in G. pusillum similar to that found in the British Isles and con- 
clude that G. pusillum is the correct name for terete, slightly compressed speci- 
mens from our area. The epithet pusillum, however, belies the size of a majority 
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Figures 256, 257. Gelidium pusillum. 256. Habit, scale 0.5 cm. 257. Cross section, scale 
10 pum. 


of plants, which are generally larger than G. americanum. Dwarf populations of 
G. pusillum are difficult to distinguish from dwarf populations of G. america- 
num; therefore it is best to make identifications on mature, fertile plants. 

In light of the British circumscription of Gelidium pusillum, western Atlantic 
records of both G. crinale and G. pusillum (e.g., Taylor 1960; Dawes 1974) war- 
rant additional observation and clarification. A study of Gelidium in the Gulf of 
Mexico (Stewart and Norris 1981) has followed the Dixon and Irvine (1977) tax- 
onomy. It is interesting that after considerable time, we have returned to the two 
species of Gelidium that were originally outlined by Hoyt (1920) for the Caro- 
linas, separated by the same criteria, although with different names. 


BONNEMAISONIALES 


Plants erect or creeping, small, and filamentous, uniseriate to polysiphonous, 
to large, pseudoparenchymatous, and soft in texture, uniaxial; cells uninucle- 
ate with one or more plastids; with or without vesicle cells; tetrasporophytes 
and larger gametophytes heteromorphic, sporangia tetrahedral; monoecious or 
dioecious, spermatangia formed in superficial clusters spiraling around the axial 
row; carpogonial branches two to four celled, arising from basal cells of lateral 
axes, the hypogynous cells producing several small nutritive cells; gonimoblasts 
arising directly from the fertilized carpogonium or from the hypogynous cell; 
single carposporangia terminal, liberating one carpospore; pericarp lacking to 
well developed. 


Key to the families 


1. Plants with embedded carposporophytes, pericarps lacking ...Naccariaceae 
1. Plants with superficial carposporophytes, pericarps present 


RE aT ne Ro oa Taam toto oh aes Rha edo Le ie basa Pewee. 6 Bonnemaisoniaceae 
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Bonnemaisoniaceae 


Plants much and bilaterally or radially branched, soft and gelatinous, attached 
by small discoid holdfasts or spreading stoloniferous axes with tufts of rhizoids; 
axial row producing short, determinate, lateral branches forming a compact cor- 
tex; tetrasporophytes (where known) uniseriate to polysiphonous branched fila- 
ments or creeping Hymenoclonium-type branched crusts; carpogonia fusing 
with fertile branch cells after fertilization, gonimoblasts develop to form super- 
ficial swollen cystocarps with pericarps. 


Asparagopsis Montagne 1841 

Gametophytes bushy, soft, alternately to radially branched, arising from stoloni- 
ferous, creeping axes and attached by tufts of rhizoids; erect axes terete to 
slightly compressed, slippery, distinct, and thicker than branches; branches re- 
branched and crowded; vesicle cells present; dioecious, spermatangia formed 
in superficial, dense sori on short, thickened branches off indeterminate axes; 
carpogonial branches two to four celled, formed in short branches off indetermi- 
nate axes; cystocarps on short stalks, ovoid and subpyriform to subglobose, with 
an irregular mass of carpospores at maturity. 

Sporophytes (“Falkenbergia” stage) filamentous and prostrate with erect axes, 
much and irregularly branched, attached by ventrally issued, branched, multi- 
cellular holdfasts; axes terete, divided into three spirally produced pericentral 
cells, ecorticate; growth by transverse divisions of apical cells, trichoblasts lack- 
ing; branching alternate to irregular, directly from central buds off pericentral 
cells; sporangia tetrahedrally divided, sessile, produced from pericentral cells. 


Asparagopsis taxiformis (Delile) Trevisan 1845, p. 45. 

Fucus taxiformis Delile 1813, pp. 151, 295, pl. 57, fig. 2. 
Sporophytic stage: 

Falkenbergia hillebrandii (Bornet) Falkenberg 1901, p. 689. 

Polysiphonia hillebrandii Bornet in Ardissone 1883, p. 376. 

Figure 258 

Gametophytes purplish and brownish to rosy red, erect, 5-20 cm tall from 
basal stolons, with branches 2—5 cm long; axes and branches lax, slippery, terete, 
to 2 mm diameter, abundantly branched and rebranched to several orders, each 
axis and subaxis becoming narrowly pyramidal, lower portions naked; axial fila- 
ment initially surrounded by three pericentral cells appearing tubular at matu- 
rity; pericentral cells dividing to form a continuous cortex of five to six layers in 
main axes, ultimate branchlets of only three uncorticated cells in cross section; 
dioecious, cystocarps borne on short determinate branches, swollen and appear- 
ing club shaped, including the stalk. 
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Figure 258. Asparagopsis taxiformis, Q G/ 
(“Falkenbergia” stage), scale 50 pm. WO — 
ay 


Sporophytes rosy red, prostrate, and spreading to tangled, erect, to 2 cm tall, 
irregularly branched to few orders, main axes inconspicuous, attached by ven- 
tral multicellular, branched holdfasts; axes 30-80 um diameter, with three peri- 
central cells surrounding slender axial filaments in 60 spirals, ecorticate, with 
prominent apical cells; segments irregular, 0.5—1.2 diameters long. 

As Falkenbergia hillebrandii, Searles 1987, 1988. 

Infrequent offshore from 32 to 34 m in the Frying Pan Shoals region south- 
east of Cape Fear, 17 to 21 m on Gray’s Reef, and 30 to 35 m on Snapper Banks, 
July—August. 

Distribution (“Falkenbergia” stage): North Carolina (new record), Georgia, 
Bermuda, southern Florida, Gulf of Mexico, Caribbean, Brazil. 

Chihara (1961) found Falkenbergia hillebrandii to be the tetrasporophytic 
stage of Asparagopsis taxiformis. Thus far, gametophytes have not been found 
in the flora, despite the plant being widespread in the tropical and subtropical 
western Atlantic. All “F. hillebrandii” specimens collected in our area are vege- 
tative, leading Searles (1987) to suggest that the species is maintained by frag- 
mentation. Culture studies of local material are needed to clarify whether they 
maintain other reproductive capabilities. 


Naccariaceae 


Plants bushy, soft, and gelatinous, irregularly radially branched, attached by 
small discoid holdfasts; axial row producing short, determinate, lateral, decidu- 
ous axes forming a more or less densely compact cortex, loosely to compactly 
corticated below by rhizoidal downgrowths from the basal cells of lateral axes; 
tetrasporophytes (where known) small, uniseriate, branched filaments, as in 
Audouinella (p. 192); carpogonium fuses with hypogynous cell after fertiliza- 
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tion, gonimoblasts develop internally, forming obvious swollen cystocarps, peri- 
carps lacking. 


Naccaria Endlicher 1836 

Plants bushy, soft, much and irregularly branched, arising from small discoid 
holdfasts; axes terete, gelatinous, tapering or occasionally nodose; growth by 
oblique divisions of the apical cell producing a single axial filament which bears 
short, determinate, lateral, more or less deciduous, photosynthetic axes; rhi- 
zoidal downgrowths from basal cells of lateral axes forming a pseudoparen- 
chymatous cortication of the axial row below, becoming somewhat separated 
from the axial row with age; monoecious or dioecious, spermatangia formed in 
superficial clusters at the base of lateral axes, producing a spiral arrangement 
around the axial row; carpogonial branches two to four celled, cystocarps either 
causing a swelling of the branches or not, often subterminal. 


Naccaria corymbosa J. Agardh 1899, p. 109. 

Figure 259 

Plants rosy red, erect, 2-15 cm tall, to 1 mm diameter in the main axes, 30— 
100 xm diameter in uncorticated axes, abundantly branched and rebranched to 
several orders; branches lax, delicate, gelatinous, terete, to somewhat nodose 
at times, irregularly branched; axial row of corticated axes composed of long 
cylindrical narrow cells, 4—6 ym diameter, 95—200 ym long, surrounded by en- 
larged isodiametric pericentral cells, 80—100 1m diameter; lateral axes sparingly 
branched, 27—43(—150) um long, moniliform, cells subglobose, truncate oval, 
or cask shaped, to 13 um diameter and long, mostly deciduous on the larger 
branches and main axes; presumably dioecious, cystocarps borne subterminally 
or in a median position, immersed in uncorticated fertile branches, constricted 
at the base, swollen to 120-130 um diameter at the midpoint of the carposporo- 
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phyte, and not obvious to the unaided eye; carposporangia terminal, obovate, 
10—13 pm diameter, 17—20 um long; spermatangia unknown. 

Searles and Leister 1980. 

Known from 24 to 30 m offshore in Onslow Bay, July—August. 

Distribution: North Carolina, Bermuda, Florida Keys. 


CORALLINALES 


Plants calcareous, crustose, and spreading, with lower surfaces wholly attached 
to the substrate, occasionally unattached, or parasitic, or upright and branch- 
ing from basal crusts, multiaxial; branches rigid throughout (nonarticulated) 
or articulated with calcified segments (intergenicula) and noncalcified nodes 
(genicula), flattened to terete, branches dichotomous to oppositely pinnate and 
irregular; crustose forms organized into three layers: a lower layer (or hypothal- 
lus) of one to several compact filaments oriented parallel or perpendicular to the 
substrate, in some the parallel filaments are organized into decumbent arching 
tiers (coaxial), a middle layer (or perithallus) of filaments produced by the hypo- 
thallus roughly perpendicular to the substrate with or without large trichocytes 
(megacells), and an upper layer (or epithallus) of one or more layers of mostly 
compressed cover cells; some thin crusts with trichocytes in the hypothallus; 
one parasitic genus with hyaline filaments inside articulated genera producing 
obvious reproductive conceptacles on the surface; articulated plants organized 
in two layers: an inner layer (or medulla) of short to long parallel cells, mostly in 
arching tiers of similar-sized cells, and an outer layer (or cortex) of round to rect- 
angular, densely pigmented cells obliquely ascending from the outer medulla; 
genicula of one or more tiers of long, thick-walled medullary cells, cortex often 
lacking; tetrasporophytes and gametophytes isomorphic; sporangia and game- 
tangia immersed in elevated conceptacles either on crusts or laterally or termi- 
nally on erect branches, with one or more pores; sporangia zonately divided, 
occasionally bisporangiate, with or without paraphyses; dioecious, spermatan- 
gia formed on short, crowded filaments on floors and in some walls of male con- 
ceptacles; procarpic, carpogonial branches two celled, one (monocarpogonial) 
or more (polycarpogonial) borne on supporting cells which act as auxiliary cells 
after fertilization; gonimoblast filaments arising from a large fusion cell of many 
auxiliary cells, carposporangia large and terminal. 

This order is probably the most difficult group of algae as a whole to inves- 
tigate because many genera and species, particularly the crustose forms, are 
unidentifiable without decalcification and reproductive conceptacles. Books by 
Johansen (1981) and Woelkerling (1988) are invaluable aids to the study of these 
coralline red algae. 
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Corallinaceae 


Of the thirteen genera recognized in the flora, four are articulated and nine are 


crustose. A genus with one questionable record, Melobesia, is included in the 


key. 


Key to the genera 


iL, 
il 
2. 


9. 
9. 
10. 
10. 
. Hy pothallusscoaxiall atscnccecestct oe ort Mesophyllum 


11 


Plants with upright portion articulated (jointed) ...................... 2 
Plants crustose or in part branched, but never articulated .............. 5 
Genicula of a single tier of elongated cells, intergenicula with medulla of 
uniform-sized tiers of cells, conceptacles axial .................-+s+:0- 3 
. Genicula of more than one tier of cells, intergenicula with medulla of 
variable-sized tiers of cells, conceptacles lateral ............... Amphiroa 
. Branching primarily dichotomous, occasionally irregular ........... Jania 


. Branching primarily pinnate, occasionally in part dichotomous or irregular 


. Plants coarse, main axes mostly greater than 500 um diameter; concep- 


tacles formed terminally on pinnae and lacking any subtending branches 
sobsGud, Sadat ee SSA Nak tea SOR PECTS OTL TOO Ee Corallina 


. Plants delicate, main axes less than 500 im diameter; tetrasporic and cysto- 


carpic conceptacles axial, later becoming subtended by new branches issued 


aoa Hovey neruilte) honergeyerouewllevnn 55 o5a5cnccceucsv0a9000000u0008 Haliptilon 
. Crusts epiphytic and thin, perithallus absent or generally less than five cells 
HICK 35: ouets.cg “steheierene: Seadgdie wi Steud ekSes Grete ORO ee EO Cae 6 
. Crusts saxicolous or unattached and thick, perithallus more than five cells 
thick at maturity ecco s:5.0is epee coeys ceases curt oucusueretie peice Ge alee eee 9 
. Tetrasporangial conceptacles each with several pores.......... Melobesia 
. Tetrasporangial conceptacles each with a single pore .................. 7 
. Crusts with hypothallial cells vertically elongated and palisadelike, second- 
ary pit-connections present between adjacent cells ......... Titanoderma 
. Crusts with horizontally elongated and spreading hypothallial cells, second- 
ary pit-connections absent between adjacent cells, cell fusions present ... 8 
. Crusts originating from central four-celled germinating elements, tricho- 
cytes) terminallion) hypothallialifilamentseeeseeeeeee eee eeere Fosliella 
. Crusts originating from central eight-celled germinating elements, tricho- 
cytes absent or intercalary in hypothallial filaments......... Pneophyllum 
Plants unattached and!branchedi=s.-.. o-sa4sse eee Lithothamnion 
Plants crustose without branched uprights ...................++++0-- 10 
Tetrasporangial conceptacles each with several pores................- 11 
Tetrasporangial conceptacles each with a single pore ................. 13 
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Hd epEypothallusmoncoaxialieememicmr ree ita ae ce cree cree 12 
12. Conceptacle roofs to three cells thick; gonimoblasts marginal in conceptacles 


Pe ee eee ie Panes Leptophytum 
12. Conceptacle roofs four or more cells thick; gonimoblasts central in concep- 
WEVCUEE. aern cera Bie cack pin enSactrt cae Aten oe aaah cee Ener eickraren eee Phymatolithon 
13. Trichocytes vertical in perithallus, secondary pit-connections absent be- 
tween adjacent cells, cell fusions present ................ Neogoniolithon 
13. Trichocytes lacking, secondary pit-connections present between adjacent 
cellsycellstusions absent 47-.eeioece ces omerae bacteremia Lithophyllum 


Articulated Corallines 


Amphiroa Lamouroux 1812 
Plants erect with some prostrate branches, repeatedly branched and bushy, ar- 
ticulated, calcified except at the nodes (genicula), with several uprights arising 
from inconspicuous to conspicuous basal crusts, at times forming turfs lacking 
basal crusts; branching basically dichotomous and in one plane, but usually ir- 
regular to some degree; calcified intergenicula terete to flattened, mostly three 
or more times as long as broad; genicula of few to several tiers of medul- 
lary cells, rarely with one tier, cortex lacking; medulla of arching transverse 
tiers of similar-length elongated cells, secondary pit-connections present, tier 
length variable, patterned or long alternating with short tiers; cortex with few 
to several layers, composed of small rounded cells radiating from sharply de- 
lineated medullary cells; tetrasporangia, or bisporangia in some, clustered in 
dome-shaped conceptacles formed laterally on intergenicula, each conceptacle 
with a single pore formed by degeneration of central cortical roof cells; dioe- 
cious, gametophytes generally more abundant than tetrasporophytes; sperma- 
tangia formed in low-relief, single-pored conceptacles with flat floors similar to 
tetrasporangial conceptacles; mono- or polycarpogonial, carpogonial branches 
two celled, borne on supporting cells which form the basal layer of female 
conceptacles, later acting as auxiliary cells and fusing; carposporophytes borne 
within singled-pored conceptacles, nearly all gonimoblast cells becoming carpo- 
sporangia. 

Although two species have been reported in the flora, only one is recognized 
at present. 


Amphiroa beauvoisii Lamouroux 1816, p. 299. 

Figure 260 

Plants erect, flabellate, saxicolous or conchicolous, heavily calcified, pink- 
ish to rosy red, 2—6(—12) cm tall, with basal spreading crusts giving rise to sev- 
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Figure 260. Amphiroa beauvoisii, scale 0.5 cm. 





eral erect axes, some lower branches secondarily becoming prostrate and spread- 
ing; axes subterete to terete in lowermost portions, distinctly flattened above but 
occasionally subterete with increasing calcified layers in older specimens, seg- 
ments 0.5—1.3(—1.7) mm wide, 0.5—1 mm thick, and 1.5—8(-10) mm long; axes 
dichotomously branched, mostly all in one plane, with some irregular and tri- 
chotomous branches; adventitious branches forming on older specimens and in 
wounded areas; lower intergenicula short rectangular to cuneate, upper inter- 
genicula linear rectangular to cuneate, some forked, apices obtuse; medulla of 
three or four arching tiers of parallel compacted elongated cells, 7.5-12.5 1m 
diameter, (52—)75—105 tm long, then one tier of compacted shortened cells, 12— 
40 um long; cortex 15-95 um thick and composed of rounded angular to sub- 
quadrate, densely pigmented cells, 5-15 1m diameter, obliquely radiating from 
the medulla; genicula 42—77.5 um long, comprised of two to five arching tiers of 
medullary cells and irregularly disposed cortical cells, calcification lacking on 
faces, loose and cracking at margins; zonate tetrasporangia and bisporangia obo- 
void, 17—25 4m diameter, 38—63 um long, formed in raised, round to ellipsoid 
conceptacles scattered or crowded over the intergenicula, 270—850 um diameter. 

Schneider 1976; Kapraun 1980a. As A. brasiliana, Hoyt 1920; Williams 1948a, 
1949, 1951; Taylor 1960. As A. fragilissima sensu Hoyt 1920. 

Common offshore in Onslow Bay from 17 to 60 m, and rare to frequent from the 
shallow subtidal of area jetties and outcroppings, from Cape Lookout to Myrtle 
Beach, year-round. 

Distribution: North Carolina, South Carolina, southern Florida, Caribbean, 
Brazil, Uruguay, Portugal, Azores, Mediterranean, southwest Indian Ocean, Gulf 
of California; probably more widespread in tropical and subtropical areas (pend- 
ing taxonomic investigation of similar species). 

Amphiroa beauvoisii is the only articulated coralline in the flora with more 
than one tier of medullary cells in the genicula and is easily recognizable by 
this anatomical trait. Inshore specimens of this taxon are mostly all large and 
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robust. A continuum from narrow, spindly plants to thick, robust ones can be 
found throughout the offshore environment, similar to the variation reported in 
this highly variable species elsewhere (Norris and Johansen 1981). An examina- 
tion of several offshore Carolina specimens reported by Hoyt (1920) as Amphiroa 
fragilissima show marked flattening of the axes and other features characteris- 
tic of A. beauvoisii. Numerous dredgings in Onslow Bay have failed to re-collect 
A. fragilissima while at the same time providing data that A. beauvoisii is com- 
mon and variable in the area (Schneider 1976). 

Tetrasporic plants of Amphiroa beauvoisii are common during the warmer 
months, but fertile gametophytes are as yet unknown from our area. 


Questionable Record 


Amphiroa fragilissima (Linnaeus) Lamouroux 1816, p. 298. 

Corallina fragilissima Linnaeus 1758, p. 806. 

?Williams 1951; 7Humm 1952. 

Williams’s Carolina collections reported as Amphiroa fragilissima cannot be 
located. We have observed one of Humm’s (1952) specimens of A. fragilissima 
plants from Marineland, Florida; it is possibly Jania but definitely not Amphiroa 
based upon vegetative anatomical features including a single tier of medullary 
cells in the genicula. 


Corallina Linnaeus 1758 

Plants erect, repeatedly branched, and bushy, articulated, calcified except at the 
nodes (genicula), with several uprights arising from conspicuous basal crusts; 
branching oppositely pinnate and basically in one plane; axial intergenicula 
terete to somewhat flattened, often cuneate, with or without marginal expan- 
sions, if present appearing lobed or winged; lateral nonaxial pinnae similar 
to axial intergenicula or narrower to long cylindrical; genicula of a single tier 
of long, thin, thick-walled medullary cells, cortex lacking; medulla of arching 
transverse tiers of similar length, elongated cells, secondary pit-connections 
lacking, tiers of similar length throughout; cortex with few to several layers, 
composed of small rounded cells radiating from sharply delineated medul- 
lary cells; intergenicula with conceptacles usually unbranched (lacking horns); 
several tetrasporangia clustered in expanded conceptacles formed terminally 
on axial or lateral intergenicula, each conceptacle with a single central pore; 
dioecious, spermatangia formed in single-pored terminal conceptacles with 
concave floors; carpogonial branches two celled, borne on supporting cells 
which form the basal layer of female conceptacles, later acting as auxiliary 
cells and fusing to form thin, broad conceptacle fertile floors; carposporophytes 
borne within single-pored terminal conceptacles, nearly all gonimoblast cells 
becoming carposporangia. 
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Figures 261, 262. 
Corallina officinalis, scale 
1 mm. 261. Vegetative 
axis. 262. Axis with tetra- 


262 





sporangial conceptacles. 





Corallina officinalis Linnaeus 1761, p. 539. 

Figures 261 and 262 

Plants erect, virgate to flabellate, saxicolous, heavily calcified, pinkish to dark 
rosy red, 2—8(—10) cm tall, with basal crusts giving rise to several erect axes; 
main axes terete to subterete in lowermost portions, distinctly flattened above, 
segments 0.2-1.7 mm wide, 0.2-1 mm thick, and 0.3-2 mm long; axes pin- 
nately branched, mostly all in one plane, ultimate pinnae mostly cylindrical, 
some intergenicula palmately issuing up to five axes, apices obtuse; medulla 
of similar-length tiers of parallel compacted, elongated cells, 36-60 ym long; 
cortex 50—75 um thick and composed of rounded, densely pigmented cells, 7— 
12.5 um diameter, obliquely radiating from the medulla; genicula comprised of 
one tier of elongate medullary cells, 80—210 tm long centrally, cortex and cal- 
cification lacking; zonate tetrasporangia long obovoid, 32—48 tum diameter, 72— 
125 um long, formed in ovoid, single-pored conceptacles, terminal on lateral, 
unbranched intergenicula. 

Williams 1951; Taylor 1960; Wiseman and Schneider 1976. As forma vulgaris, 
Williams 1948a. 

Common on the shallow outcroppings offshore of New River Inlet from 4 to 
9 m, year-round, and less frequently from the shallow subtidal of Cape Lookout 
jetty, Myrtle Beach outcropping, and deep offshore reefs. 

Distribution: Arctic to Virginia, North Carolina, South Carolina, Caribbean 
to Argentina, USSR to Portugal, Mediterranean, South Africa, Central Pacific 
islands, Peru, Pacific Mexico. 

Only tetrasporic plants are known from the area. 


Haliptilon (Decaisne) Lindley 1846 


Plants erect, repeatedly branched, and bushy, articulated, calcified except at the 
nodes (genicula), with several uprights arising from conspicuous basal crusts; 
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Figures 263-265. Haliptilon cubense. 263. Lax form, scale 0.5 cm. 264. Compact form, 
scale 0.5 mm. 265. Tetrasporangial conceptacle, scale 25 um. 


branching dichotomous to oppositely pinnate and basically in one plane; axial 
intergenicula terete to somewhat flattened, often narrowly cuneate; lateral non- 
axial pinnae similar to axial intergenicula or narrower; genicula of a single tier 
of long, thin, thick-walled medullary cells, cortex lacking; medulla of arch- 
ing transverse tiers of similar-length elongated cells, secondary pit-connections 
lacking, tiers of similar length throughout; cortex with few to several layers com- 
posed of small, rounded cells radiating from sharply delineated medullary cells; 
intergenicula with conceptacles usually branched (with horns); few tetrasporan- 
gia in expanded conceptacles formed apically on axial intergenicula, each con- 
ceptacle with a single central pore; dioecious, spermatangia formed in single- 
pored terminal conceptacles with deep, narrow cavities; carpogonial branches 
two celled, borne on supporting cells which form the basal layer of female con- 
ceptacles, later acting as auxiliary cells and fusing to form thin, narrow concep- 
tacle fertile floors; carposporophytes borne within single-pored apical concep- 
tacles, nearly all gonimoblast cells becoming carposporangia. 


Haliptilon cubense (Montagne ex Kiitzing) Garbary et Johansen 1982, p. 218. 

Jania cubensis Montagne ex Kiitzing 1849, p. 709. 

Figures 263-265 

Plants erect and creeping, flabellate, saxicolous or epiphytic, delicate, pinkish 
to rosy red, 1-3 cm tall, with basal crusts giving rise to several crowded erect 
axes, secondarily attached by adventitious calcareous pads; main axes terete 
to subterete, with or without broadening and flattening above, segments 50— 
400(—700) 1m wide, 150—66 pm long; axes pinnately and dichotomously to ir- 
regularly branched, mostly all in one plane, ultimate pinnae mostly finer than 
the axes which produced them, occasionally tapering, apices obtuse; medulla 
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of similar-length tiers of parallel compacted, elongated cells, 36—78 1m long; 
cortex composed of rounded rectangular, densely pigmented cells, 5—7.5 um 
diameter, obliquely radiating from the medulla; genicula comprised of one tier 
of elongate medullary cells, 80—210 tm long centrally, cortex and calcification 
lacking; zonate tetrasporangia long obovoid to arcuate, 20—70 tm diameter, 80— 
120 ttm long, formed in urceolate, single-pored conceptacles, terminal on axial, 
branched (horned) intergenicula. 

As Corallina cubensis, Hoyt 1920; Williams 1951; Taylor 1960; Schneider 
1976; Kapraun 1980a. 

Common offshore in Onslow Bay from 14 to 60 m, year-round, and infrequent 
on the shallow outcroppings offshore of New River Inlet. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, Philippines. 


Jania Lamouroux 1812 

Plants erect, repeatedly branched, and bushy, articulated, calcified except at the 
nodes (genicula), with several uprights arising from conspicuous basal crusts; 
branching dichotomous with some irregular, basically in one plane; axial inter- 
genicula terete to somewhat flattened, mostly cylindrical; genicula of a single 
tier of long, thin, thick-walled medullary cells, cortex lacking; medulla of arch- 
ing transverse tiers of similar length, elongated cells, secondary pit-connections 
lacking, tiers of similar length throughout; cortex few to several layers com- 
posed of small rounded cells radiating from sharply delineated medullary cells; 
intergenicula with conceptacles usually branched (with horns); a few tetraspo- 
rangia in expanded conceptacles formed apically on axial intergenicula, each 
conceptacle with a single central pore; dioecious, spermatangia formed in 
single-pored terminal conceptacles with deep, narrow cavities; carpogonial 
branches two celled, borne on supporting cells which form the basal layer of 
female conceptacles, later acting as auxiliary cells and fusing to form thin, nar- 
row conceptacle fertile floors; carposporophytes borne within single-pored api- 
cal conceptacles, nearly all gonimoblast cells become carposporangia. 


Key to the species 


1. Plants with axes greater than 125 pm diameter, habit corymbose, angle of 


branchimgimostlyslessithans 0 maeree eee ere aren eer J. rubens 
1. Plants with axes less than 125 pm diameter, habit not corymbose, angle of 
branchingymostlyjcreaterthants Oe een terete een rr 2 


2. Plants to 1 cm tall or less, axes 100 jm or less broad in median segments 
sSespeoSee% polis, SANBIE d Maras Rh POE OL eee J. capillacea 
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Figures 266, 267. Jania adhaerens. 266. 
Habit, scale 0.5 cm. 267. Vegetative axis, scale 
2mm. 267 





2. Plants greater than 1 cm tall, axes greater than 100 um broad in median seg- 
TIC TUS MRO CRT ae teey ie ced aaa uno Ta eTenidigs a anaeelty ST Rae on Prairie Gators J. adhaerens 


Jania adhaerens Lamouroux 1816, p. 270. 

Figures 266 and 267 

Plants erect and creeping, flabellate, saxicolous or epiphytic, delicate, pink- 
ish to rosy red, 1—3.5 cm tall, with basal crusts giving rise to several crowded 
erect axes, secondarily attached by adventitious calcareous pads; main axes 
terete to subterete, segments 90-200 ym diameter and 0.4—0.6(—1) mm long 
below, axes tapering slightly above; axes dichotomously branched, angled at 
30°—75°, mostly all in one plane, apices obtuse to conical; medulla of similar- 
length tiers of parallel compacted, elongated cells, 60—75(—88) um long; cor- 
tex composed of rounded rectangular, densely pigmented cells, 6—8 um diame- 
ter, obliquely radiating from the medulla; genicula comprised of one tier of 
elongate medullary cells, 65—100(—126) um long centrally, cortex and calcifica- 
tion lacking; zonate tetrasporangia obovoid, to 70 1m diameter and 100 um long, 
formed in vasiform, single-pored conceptacles, terminal on axial intergenicula 
with two branches (horns). 

Blomquist and Pyron 1943; Williams 1948a, 1951; Taylor 1960; Schneider 
1976; Kapraun 1980a. 

Common offshore in Onslow Bay from 17 to 35 m, May—November, and infre- 
quent on the shallow outcroppings offshore of New River Inlet and the intertidal 
of Cape Lookout jetty, commonly growing with the similar Haliptilon cubense. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil; elsewhere, widespread in tropical and subtropical seas. 


CORALLINALES : 231 





Figures 268, 269. Jania capillacea. 268. 
Vegetative axis, scale 0.5 mm. 269. Tetraspo- 
rangial conceptacles, scale 100 jm. 





Jania capillacea Harvey 1853, p. 84. 

Figures 268 and 269 

Plants erect and creeping, flabellate, epiphytic or saxicolous, delicate and 
lightly calcified, pinkish to rosy red, 4-10 mm tall, with basal crusts giving 
rise to several erect axes, secondarily attached by adventitious calcareous pads; 
main axes terete, segments 45-100 um wide and 300—600 um long below, 30— 
60 um diameter above; axes dichotomously, rarely trichotomously, branched, 
angled from 30° to 45°, mostly all in one plane, ultimate pinnae mostly taper- 
ing and somewhat recurved, apices truncate to conical and acute; medulla of 
similar-length tiers of parallel compacted, elongated cells, 26—42 1m long; cor- 
tex composed of rounded rectangular, densely pigmented cells, 5—8 1m diame- 
ter, obliquely radiating from the medulla; genicula comprising one tier of elon- 
gate medullary cells, 42-77 pm long centrally, cortex and calcification lack- 
ing; zonate tetrasporangia long obovoid, 30—38 um diameter, 80—105 pm long, 
formed in swollen vasiform, single-pored conceptacles, terminal on axial inter- 
genicula with two (up to four) branches (horns). 

Williams 1951; Humm 1952. As Corallina capillacea, Hoyt 1920. 

Infrequent offshore in deep Onslow Bay habitats and on shallow outcroppings 
offshore of New River Inlet, mostly on older stipes of Sargassum filipendula, 
May—August; intertidal on coquina at Marineland and on pelagic Sargassum 
spp. washed into coastal waters. 

Distribution: North Carolina, Bermuda, northeastern Florida to Gulf of 
Mexico, Caribbean, Brazil; elsewhere, widespread in tropical and subtropical 
seas. 

This species was merged with Jania adhaerens by Cribb (1983), but in our flora 
the two species are easily separable. J. capillacea has been found in the drift on 
pelagic Sargassum as far north as Virginia (Humm 1979). 
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0.5 mm. 270. Vegetative axis. 271. Tetraspo- ia 


y 
Figures 270, 271. Jania rubens, scales 
—— 270 


rangial conceptacles. 


Jania rubens (Linnaeus) Lamouroux 1816, p. 272, pl. IX, figs 6, 7. 

Corallina rubens Linnaeus 1758, p. 806. 

Figures 270 and 271 

Plants erect, branching systems straight to falcate, saxicolous, heavily calci- 
fied, pinkish to rosy red, 2—4(—8) cm tall, with discoid holdfasts giving rise to 
several erect axes, secondarily attached by adventitious calcareous pads; main 
axes terete to subterete, segments doliform near the base, becoming long cylin- 
drical above and cuneate at the dichotomies, 125-280 um diameter and 0.6— 
2.5 mm long in middle segments, only slightly tapering above; axes dichoto- 
mously branched, acutely angled from 10° to 20°, tightly packed and displaced 
from a single plane, becoming decidedly corymbose, apices acute, occasionally 
obtuse; medulla of similar-length tiers of parallel compacted, elongated cells, 
80—146 pum long; cortex composed of rounded, densely pigmented cells, 7.5— 
12.5 1m diameter, several rows obliquely radiating from the medulla; genicula 
comprised of one tier of elongate medullary cells, 80-168 jm long centrally, cor- 
tex and calcification lacking; zonate tetrasporangia obovoid, 42-60 tm diame- 
ter, 100-110 um long, formed in swollen vasiform, single-pored conceptacles, 
terminal on axial intergenicula with two (occasionally three) branches (horns); 
monoecious, cystocarpic conceptacles horned, spermatangial conceptacles ter- 
minal. 

Williams 1948a, 1949; Humm 1952; Taylor 1960. 

Common on lower intertidal and shallow subtidal rock of Cape Lookout jetty 
and intertidal coquina at Marineland, year-round. 

Distribution: North Carolina, Bermuda, northeastern Florida to Caribbean, 
Brazil to Argentina; elsewhere, widespread in warm temperate to subtropical 
seas. 
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Crustose Corallines 


Measurements of the thick crustose species from Onslow Bay are taken from 
Suyemoto (1980). 


Fosliella Howe 1920 

Plants crustose, thin, lightly calcified, epiphytic or saxicolous, firmly affixed to 
the substrate over the entire lower surface by hypothallial cells; hypothallus a 
loosely to closely united single layer of filaments radiating from an original four- 
celled central element divided within the original spore wall, with frequent to 
occasional enlarged hair-producing trichocytes (megacells) formed terminally 
on filaments, although later outdistanced by the growing edge of the hypothal- 
lus, secondary pit-connections lacking, cell fusions occurring between adjacent 
filaments; perithallus often absent or incomplete, present at least near concep- 
tacles, of a single layer; epithallus single layered, cells rounded in section; con- 
ceptacles slightly raised to conical and hemispherical, with single central pores. 


Fosliella farinosa (Lamouroux) Howe 1920, p. 587. 

Melobesia farinosa Lamouroux 1816, p. 315, pl. 12, fig. 3. 

Figures 272-276 

Crusts epiphytic, gregarious, lightly calcified, farinaceous, irregularly rimose 
from the center to the margins, pinkish red to whitish, 1-5 mm diameter and 
17—23 um thick in vegetative portions; hypothallus derived from central cruci- 
ate cell clusters, closely compact throughout, to loosely associated, to uniseri- 
ate and biseriate and creeping, composed of radially organized, dichotomously 
branched filaments, each branching system flabellate to irregular, cells variable 
in size, 7-18 1m diameter, 10—30 pm long; trichocytes terminal on hypothallial 
filaments, 12-30 um diameter, 22—40 pm long, appearing ovoid to obovoid in sur- 
face view, producing elongate hyaline hairs; perithallus of occasional superfi- 
cial cells derived from the dorsal side of hypothallial cells near the distal ends, 
compacted into complete layers at the conceptacles; cystocarpic and tetrasporic 
conceptacles 140—250 um diameter, spermatangial conceptacles occasionally 
smaller; tetrasporangia ellipsoid, zonately divided, (20—)30—50 pm diameter, 
(40—)50—90 um long. 

Taylor 1957, 1960; Brauner 1975; Searles 1987, 1988. As Fosliella farinosa 
forma callithamnioides, Searles and Schneider 1978. As Melobesia farinosa, 
Hoyt 1920; Blomquist and Pyron 1943. As M. farinosa forma callithamnioides, 
Hoyt 1920. 

Common on Zostera, Sargassum, and other coarse seaweeds in the shallow 
subtidal in the vicinity of Beaufort and Cape Lookout, N.C., and from the deep 
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Figures 272-276. Fosliella farinosa, scales 10 1m. 
272. Spreading habit. 273. Compact form. 274, 
275. Trichocytes (large, unstippled). 276. Central 
four-celled germinating element. 


subtidal offshore in Onslow Bay, year-round, reaching peak size and abundance 
from July-December; from 17 to 21 m on Gray’s Reef, August. 

Distribution: Quebec, Maritime Provinces, Massachusetts to North Carolina, 
Georgia, Bermuda, southern Florida, Caribbean, Brazil; elsewhere, widespread 
in temperate to tropical seas. 

During a phenological study of the epiphytes on Zostera in the Beaufort, N.C., 
area, Brauner (1975) found specimens in the spring and fall to have a morpho- 
logical gradient from the typical form to forma callithamnioides (see figure 272). 
We have found a similar gradient offshore on a single host specimen, and thus 
follow Brauner in not recognizing forma callithamnioides. This species is best 
identified on a host with both young and older crusts, so that both the central 
four-celled element and uniporate conceptacles can be observed. 


Leptophytum Adey 1966 
Plants crustose, thin to thick, heavily calcified, saxicolous, firmly affixed to the 
substrate over the entire lower surface by hypothallial cells; hypothallus thick 
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and multilayered, parallel; perithallus of many tiers of similar-sized cells, thick- 
ening near conceptacles; trichocytes (megacells) and secondary pit-connections 
lacking, cell fusions occurring between adjacent filaments; epithallus single 
layered, cells rounded in section; asexual conceptacles elevated, circular to elon- 
gate, multiporate, sporangia zonately divided, individually covered by plugs in 
pores; gametangial conceptacles with single pores, gonimoblasts forming on pe- 
riphery of conceptacles; conceptacle roofs thin. 


Leptophytum species 

Figures 277 and 278 

Crusts saxicolous or conchicolous, conforming to the shape of the substrate, 
surface smooth, heavily calcified, 100—210 pm thick, firmly attached to the sub- 
strate over entire ventral surface; hypothallus parallel, four to six filaments 
thick, cells 4-7 um diameter, 10—15 pm tall, with occasional cell fusions be- 
tween adjacent filaments; perithallus tiered, composed of ovoid cells 3-6 ym 
diameter and 5—8(—10) ym tall, with abundant cell fusions between adjacent fila- 
ments; epithallus of one layer of rounded cells, to 6 sm diameter and 2 4m thick; 
trichocytes lacking; tetrasporangial conceptacles slightly raised, scattered over 
crusts, to 430 um diameter, cavities 250-325 um diameter and to 90 pum tall, 
ellipsoid in section, with individual pores and pore plugs for each tetrasporan- 
gium in the conceptacle; tetrasporangia ellipsoid, zonately divided, to 80 nm 
long; spermatangial conceptacles slightly raised, cavities to 100 um diameter 
and 100 um tall, flask shaped in section, uniporate; spermatangia formed on 
floor, roof, and walls of cavity. 

Searles 1987, 1988. 

Known from 17 to 21 m on Gray’s Reef, August. 

Distribution: Georgia. 

Gray’s Reef specimens are similar in vegetative characteristics to the arc- 
tic Leptophytum foecundum (Kjellman) Adey (1966), but differ in conceptacle 
dimensions (Searles 1988). 


Lithophyllum Philippi 1837 

Plants crustose, thick, heavily calcified, saxicolous, firmly affixed to the sub- 
strate over the entire lower surface by hypothallial, later perithallial, cells; 
hypothallus single layered, produced from an eight-celled central original ger- 
minating element, in time some plants cease growing at the margins and develop 
a secondary hypothallus of horizontal perithallial filaments, appearing as a 
coaxial hypothallus; perithallus of several tiers of similar-sized cells, thickening 
near conceptacles; trichocytes (megacells) lacking, secondary pit-connections 
occurring between adjacent filaments, cell fusions lacking; epithallus with one 
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Figures 277, 278. Leptophytum species. 277. Cross section, scale 20 ym. 278. Section 
through tetrasporangial conceptacle, scale 25 um (redrawn from Searles 1988). 


to a few layers, cells rounded in section; conceptacles slightly elevated, circular 
to elongate, with single central pores, sporangia zonately divided. 


Key to the species 


1. Asexual conceptacles less than 300 um across externally, cavities less than 
ZOOM aMELEE Ae eee ars aon ioe ears nie oe ee ee Ieee ite L. intermedium 
1. Asexual conceptacles 300 um or more across externally, cavities greater than 
2 OO aan MAINE CEL Mya stay ee a eicrae Nee ys ers Sea oe Re ae L. subtenellum 


Lithophyllum intermedium (Foslie) Foslie 1906, p. 23. 

Goniolithon intermedium Foslie 1901, p. 15. 

Crusts saxicolous, smooth, and conforming to the shape of the substrate, 
lacking protuberances, heavily calcified, rosy red, 0.3-1.3 mm thick, firmly at- 
tached to substrate over entire ventral surface; hypothallus nonparallel, initially 
a single layer of vertically elongated cells, 7.6—9.5 um diameter, 7.6—19 pm tall, 
becoming several layered with age; perithallus multilayered, composed of elon- 
gate to rectangular cells, 5—8.5 um diameter, 9.5-18.7 um tall, with abundant 
secondary pit-connections; epithallus of one to three layers of rounded cells, 
2.5—5 pm diameter, 2.5 pm tall; trichocytes lacking; tetrasporangial conceptacles 
slightly raised and scattered, 200—250 um diameter, cavities 170—185 um diame- 
ter and 75—90 um tall, reniform in section, with single pores and central colum- 
nellas; tetrasporangia ellipsoid, zonately divided, 14-37.5 um diameter, 40— 
75 um long; female conceptacles unknown; spermatangial conceptacles flush 
with surface, occasionally slightly raised, 100-160 um diameter, cavities 85— 
115 ym diameter and 30—50 um high, flat bottomed in section, bases lined with 
spermatangial mother cells, spermatia elongate. 

Hoyt 1920; Williams 1948a, 1951; Taylor 1960; Suyemoto 1980. 
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Probably frequent deep offshore in Onslow Bay, year-round. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean. 

Vouchers for early reports of this species in North Carolina (Hoyt 1920; Wil- 
liams 1948a, 1951) cannot be located, but a recent collection was made from 
18 m in Onslow Bay. The description is based on measurements provided from 
that collection and isotypic material (Suyemoto 1980). 


Lithophyllum subtenellum (Foslie) Foslie 1900b, p. 20. 

Goniolithon subtenellum Foslie 1898, p. 11. 

Crusts saxicolous or overgrowing other crustose corallines, smooth and con- 
forming to the shape of the substrate; glossy, lacking protuberances, heavily cal- 
cified, purplish red, 0.1—2.2 mm thick, firmly attached to substrate over entire 
ventral surface; hypothallus nonparallel, composed of a single layer of vertically 
elongated cells, 5.7-19 um diameter, 9.5—-19 ym tall; perithallus multilayered, 
composed of squarish to short-rectangular cells, 7.6—13 um diameter, 5.7—-19 um 
tall, with abundant secondary pit-connections; epithallus of one to two layers of 
rounded cells, 2.5—5 j1m diameter, 2.5 tm tall; trichocytes lacking; tetrasporan- 
gial conceptacles slightly raised and scattered, 300-350 um diameter, cavities 
230-300 tm diameter and 70—120 pm tall, reniform in section, with single pores 
and central columnellas; tetrasporangia ellipsoid to ovoid, zonately divided, 31— 
56 pm diameter, 75-110 pm long; female conceptacles unknown; spermatan- 
gial conceptacles flush with surface, occasionally slightly raised, 150-200 um 
diameter, cavities 110—155 ym diameter and 20—40 pm high, flat bottomed in sec- 
tion, bases lined with spermatangial mother cells, spermatia elongate. 

New record for North Carolina (Suyemoto 1980). 

Known offshore in Onslow Bay from 18 to 27 m, year-round. 

Distribution: North Carolina, Atlantic and Mediterranean coasts of France, 
Algeria. 

A comparison of North Carolina specimens with lectotype material confirmed 
the presence of this species in the flora (Suyemoto 1980). 


Lithothamnion Heydrich 1897, nom. cons. 

Plants crustose, thick, heavily calcified, saxicolous, and firmly affixed to the 
substrate over the entire lower surface by hypothallial cells, or unattached and 
free living; hypothallus multilayered, produced from an eight-celled central 
original germinating element; perithallus of several tiers of varying to similar- 
sized cells; trichocytes (megacells) and secondary pit-connections lacking, cell 
fusions occurring between adjacent filaments; epithallus mostly single layered, 
cells angular in section; conceptacles slightly elevated, circular to elongate, mul- 
tiporate, sporangia zonately divided. 
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Figures 279, 280. Lithothamnion occidentale, scales 5 mm. 


Lithothamnion occidentale (Foslie) Foslie 1908, p. 3. 

Lithothamnion fruticulosum var. occidentale Foslie 1904, p. 12. 

Figures 279 and 280 

Plants unattached, smooth, and glossy but with many protuberances, highly 
and irregularly branched, at times in one plane, prostrate with sediment, others 
highly three-dimensional, heavily calcified, pinkish to rosy red; axes terete to 
flattened, 1-2(-3) mm diameter, coalescing upon contact with other branches, 
the tips projecting; hypothallus quickly obscured by overgrowth of perithallus; 
perithallus multilayered, composed of swollen elongate to rectangular and occa- 
sionally irregular cells in filaments, 6-10 um diameter, 10—32 um tall, lacking 
secondary pit-connections but fusing to adjacent filaments, becoming subglo- 
bose and dark pigmented under the epithallus; perithallial filaments branched 
and spreading around axes; epithallus a single layer of compressed angular cells 
with distal extensions forming to the surface, 8-12 1m diameter, 5—7 pm tall, ap- 
pearing polygonal in surface view; trichocytes lacking; tetrasporangial concep- 
tacles inconspicuous, tetrasporangia ellipsoid, zonately divided, 75 um diame- 
ter, 180 um long. 

Schneider and Searles 1976. 

Common offshore from 15 to 45 m in Onslow Bay and Long Bay, unattached 
and entangled with other algae or lying on sand or rock, year-round. 

Distribution: North Carolina, South Carolina, southern Florida, Caribbean, 
Brazil. 

Only vegetative specimens of this species are known in the flora. Fragmented 
plants have been observed, demonstrating the likely form of propagation at the 
northern limit of distribution for this fragile species. 


Species Excluded 


Lithothamnion sejunctum Foslie 

Determined from North Carolina as Lithothamnion sejunctum by Hoyt (1920) 
with a query; additional crusts have since not been collected in the flora (Suye- 
moto 1980). The Hoyt specimen is male, with spermatangial mother cells lining 
the entire conceptacle cavity, including the roof, reminiscent of Mesophyllum 
and Clathromorphum (Adey and Johansen 1972). In Lithothamnion, spermatan- 
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gial mother cells form only at the cavity base (Johansen 1981); thus the specimen 
cannot be Lithothamnion sejunctum and it is removed from the flora. Until addi- 
tional crusts are discovered with tetrasporangia and other necessary character- 
istics for accurate determination, Hoyt’s specimen will remain undetermined. 


Melobesia Lamouroux 1812 


Questionable Record 


Melobesia membranacea (Esper) Lamouroux 1816, p. 315. 

Corallina membranacea Esper 1806, pl. XII. 

No vouchers of this thin, epiphytic, crustose species can be located to verify 
reports by Williams (1948a, 1951; as Epilithon membranaceum). In an exten- 
sive survey of the epiphytes of Zostera near Cape Lookout, Brauner (1975) was 
careful to point out, despite common collections of Fosliella, Pneophyllum (as 
Heteroderma), and Titanoderma (as Dermatolithon), that he did not find Melo- 
besia, which is easily distinguished from these other genera in that several pores 
form on each conceptacle (Chamberlain 1985). All of the specimens in our re- 
gion previously labeled Melobesia membranacea have been found to be one of 
the above three thin crustose genera. 


Mesophyllum Lemoine 1928 

Plants crustose, thick, heavily calcified, saxicolous or epiphytic, firmly affixed 
to the substrate over the entire lower surface by hypothallial cells or loosely 
attached and becoming leafy; hypothallus thick and multilayered, parallel or 
coaxial; perithallus of a few tiers of similar-sized cells, thickening near con- 
ceptacles; trichocytes (megacells) and secondary pit-connections lacking, cell 
fusions occurring between adjacent filaments; epithallus (when present) single 
layered, cells rounded to rectangular in section; asexual conceptacles slightly 
elevated, circular to elongate, with multiple pores, sporangia zonately divided, 
individually covered by plugs in pores; gametangial conceptacles with single 
pores. 


Mesophyllum floridanum (Foslie) Adey 1970, p. 24. 

Lithothamnium floridanum Foslie 1906, p. 11. 

Crusts saxicolous, conforming to the shape of the substrate, surface granu- 
lar, with mammillate protuberances, heavily calcified, purplish red, 0.2—-4.6 mm 
thick, firmly attached to the substrate over entire ventral surface; mammillae 
1—4 mm tall, 1-2 mm diameter; hypothallus coaxial, 8—10(—15) filaments thick, 
cells 4.8—9.6 um diameter, 12—22.8 um tall, with cell fusions between adjacent 
filaments; perithallus tiered and folded, composed of elongate to rectangular 
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cells, 4.8—6 um diameter, 6—9.6 pm tall, with abundant cell fusions between 
adjacent filaments; epithallus of one layer of rounded cells, 5—7.5 sm diameter, 
2.5—5 um tall; trichocytes lacking; tetrasporangial conceptacles slightly raised, 
concentrated on mammillae and scattered over crusts, 400—600 tm diameter, 
cavities 290-360 um diameter and 140-180 um tall, ellipsoid in section, with 
individual pores and pore plugs for each tetrasporangium in the conceptacle; 
tetrasporangia ovoid to ellipsoid, zonately divided, 45-86 um diameter, 108— 
150 pm long. 

New record for North Carolina (Suyemoto 1980). 

Known from 18 to 27 m offshore in Onslow Bay, year-round. 

Distribution: North Carolina, southern Florida, Caribbean, ?West Africa. 

Suyemoto (1980) found that Onslow Bay crusts agree well with lectotype ma- 
terial from Florida (Foslie 1906). 


Questionable Record 


Mesophyllum mesomorphum (Foslie) Adey 1970, p. 25. 

Lithothamnium mesomorphum Foslie 1901, p. 5. 

Vouchers for the tentative reports by Williams (1948a, 1949, 1951) (as Litho- 
thamnium mesomorphum var. ornatum Foslie et Howe; the subspecific taxa 
were not transferred to Mesophyllum by Adey [1970]) for Cape Lookout jetty and 
offshore in Onslow Bay cannot be located, and a recent study of crustose coral- 
lines in North Carolina failed to re-collect this species (Suyemoto 1980). 


Neogoniolithon Setchell et Mason 1943 

Plants crustose, thick, heavily calcified, saxicolous, firmly affixed to the sub- 
strate over the entire lower surface by hypothallial cells; hypothallus thick and 
multilayered, parallel or coaxial, originally developed from an eight-celled cen- 
tral germinating element; perithallus of many tiers of similar-sized cells, thick- 
ening near conceptacles, secondary pit-connections lacking, cell fusions occur- 
ring between adjacent filaments; trichocytes (megacells) single or in vertical 
series within perithallial filaments; epithallus single layered, cells rounded in 
section; conceptacles slightly elevated, circular to elongate, with single central 
pores, sporangia zonately divided. 


Key to the species 


1. Trichocytes frequent, single or in vertical rows of two to three; asexual con- 
ceptacles greater than 200 1m across externally, cavities greater than 150 pm 


diamiete regent aio ctien ine cise oto lah toate, cas heer creatine cea sei N. accretum 
1. Trichocytes rare, single; asexual conceptacles less than 200 pm across exter- 
nally, cavities less than 120 pm diameter ................... N. caribaeum 
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Neogoniolithon accretum (Foslie et Howe) Setchell et Mason 1943, p. 90. 

Goniolithon accretum Foslie et Howe 1906, p. 131. 

Crusts saxicolous, conforming to the shape of the substrate, surface rough, 
granular, heavily calcified, brownish red, 0.2-1.2 mm thick, firmly attached to 
the substrate over entire ventral surface; hypothallus parallel, ascending, non- 
coaxial, six to fifteen filaments thick, cells 5.7—9.5 um diameter, 15.2-20.9 1m 
tall, with occasional cell fusions between adjacent filaments; perithallus tiered, 
composed of elongate to rectangular cells, 3.8—7.6 xm diameter, 5.7—9.5 pm tall, 
with abundant cell fusions between adjacent filaments; trichocytes frequent in 
perithallus, single or in vertical rows of two or three, 9.5—-13.3 um diameter, 
10.4—14.2 tm tall; epithallus of one layer of rounded cells, 3.8—5 1m diame- 
ter, 2.5—3.8 pm tall; tetrasporangial conceptacles slightly raised, scattered over 
crusts, 290-380 wm diameter, cavities 170-220 um diameter and 75-115 pm 
tall, short ellipsoid in section, with single pores; tetrasporangia ovoid to ellip- 
soid, once or zonately divided, 20—25 um diameter, 55-72 pm long; monoe- 
cious, mature cystocarpic conceptacles raised, 350—400 tm diameter, cavities 
265—300 um diameter and 95—155 um tall, ellipsoid in section, uniporate; carpo- 
sporangia forming from a large discoid fusion cell at cavity base, developing in 
chains around the cavity perimeter; spermatangial conceptacles slightly raised, 
cavities 250-270 um diameter and 40—50 um tall, lenticular in section, uni- 
porate, spermatangial mother cells dendroid, lining bases of cavities. 

New record for North Carolina (Suyemoto 1980). 

Known from 18 to 21 m offshore in Onslow Bay, year-round. 

Distribution: North Carolina, southern Florida, Caribbean, Japan. 

Suyemoto (1980) found that Onslow Bay specimens differed somewhat in 
measurements from isotype material from Florida and published reports for the 
Caribbean (Lemoine 1917), and were at variance with some reproductive char- 
acters reported by Masaki (1968) for Japanese crusts. She postulated that Neo- 
goniolithon accretum was a widely distributed and variable species, perhaps 
divisible into distinct Atlantic and Pacific species. 


Neogoniolithon caribaeum (Foslie) Adey 1970, p. 8. 

Lithophyllum decipiens f. caribaea Foslie 1906, p. 18. 

Crusts saxicolous, conforming to the shape of the substrate, surface rough, 
heavily calcified, pale purple, 0.1—-0.5 mm thick, firmly attached to the substrate 
over entire ventral surface; hypothallus parallel, coaxial to noncoaxial, 6—10 
filaments thick, cells 5.7 wm diameter and 11.4—15.2 pm tall, with cell fusions 
between adjacent filaments; perithallus tiered, composed of elongate to rect- 
angular cells, 5.7 4m diameter and 5.7—7.6 ym tall, with abundant cell fusions 
between adjacent filaments; trichocytes rare, single, 7.5—10 tsm diameter, 12.5— 
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15 ym tall; epithallus of one layer of rounded cells, 2.5—5 zm diameter, 2.5—5 um 
tall; tetrasporangial conceptacles small, slightly raised, scattered over crusts, 
150—180 um diameter, cavities 85-105 um diameter and 45-60 pm tall, short 
ellipsoid in section, with single pores, with occasional tetrasporangia released 
through simple breaks in the conceptacle roof; tetrasporangia ovoid to ellip- 
soid, zonately divided, 20—25 xm diameter, 38-60 um long; monoecious, ma- 
ture cystocarpic conceptacles slightly raised, 100-125 «tm diameter, cavities 
80—90 um diameter and 25—40 um tall, ellipsoid in section, uniporate; carpo- 
sporangia forming from a large discoid fusion cell at cavity base, developing in 
chains around the cavity perimeter; spermatangial conceptacles not raised, cavi- 
ties to 60 um diameter and 33 pm tall, uniporate, spermatangial mother cells 
lining bases of cavities. 

New record for North Carolina (Suyemoto 1980). 

Known from 18 to 21 m offshore in Onslow Bay, year-round. 

Distribution: North Carolina, Caribbean. 

The Onslow Bay specimens are comparable to isolectotype material from the 
Virgin Islands (Suyemoto 1980). 


Phymatolithon Foslie 1898 

Plants crustose, thin to thick, heavily calcified, saxicolous, firmly affixed to the 
substrate over the entire lower surface by hypothallial cells; hypothallus thick 
and multilayered, parallel; perithallus of many tiers of similar-sized cells, thick- 
ening near conceptacles; trichocytes (megacells) and secondary pit-connections 
lacking, cell fusions occurring between adjacent filaments; epithallus single 
layered, cells rounded in section; asexual conceptacles slightly elevated, circu- 
lar to elongate, multiporate, sporangia zonately divided, individually covered by 
plugs in pores; gametangial conceptacles with single pores, gonimoblasts scat- 
tered over conceptacle centers; conceptacle roofs thick. 


Phymatolithon tenuissimum (Foslie) Adey 1970, p. 29. 

Lithothamnium tenuissimum Foslie 1900a, p. 20. 

Crusts saxicolous, conforming to the shape of the substrate, surface smooth, 
heavily calcified, purplish red, 0.2—0.6 mm thick, firmly attached to the substrate 
over entire ventral surface; hypothallus parallel, five to ten filaments thick, cells 
4.5—8.1 um diameter and 13.5—16.2 1m tall, with occasional cell fusions between 
adjacent filaments; perithallus tiered, composed of elongate to rectangular cells 
with cell elongation not limited to meristem, 6.3—7.2 1m diameter, 4.5—9 um 
tall, with abundant cell fusions between adjacent filaments; epithallus of one 
layer of rounded cells, 2.5—5 tum diameter, 2.5—3.8 pm tall; trichocytes lacking; 
tetrasporangial conceptacles slightly raised, scattered over crusts, 180—200 um 
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diameter, cavities 150-170 um diameter and 60—90 um tall, ellipsoid in section, 
with individual pores and pore plugs for each tetrasporangium in the concep- 
tacle; tetrasporangia ellipsoid, zonately divided; procarpic conceptacles slightly 
raised, 200—250 um diameter, cavities 125-150 um diameter and 60—90 um tall, 
ellipsoid in section, uniporate. 

New record for North Carolina and the western Atlantic (Suyemoto 1980). 

Known from 18 m offshore in Onslow Bay, year-round. 

Distribution: North Carolina, Morocco, West Africa, Canary Islands. 

Onslow Bay specimens are in close agreement with isotype material from 
West Africa (Suyemoto 1980). 


Pneophyllum Kiitzing 1843 

Plants crustose, thin, lightly calcified, epiphytic, firmly affixed to the substrate 
over the entire lower surface by hypothallial cells; hypothallus a closely united 
single layer of filaments radiating from an original eight-celled central element 
divided within the original spore wall, trichocytes lacking or intercalary in 
hypothallial filaments, secondary pit-connections lacking, cell fusions occur- 
ring between adjacent filaments; perithallus of one to a few cell layers, thicken- 
ing near conceptacles; epithallus single layered, cells rounded in section; con- 
ceptacles slightly raised, subhemispherical, with single central pores. 


Key to the species 


1. Plants lacking trichocytes; asexual conceptacles greater than 150 1m diame- 
ter, tetrasporangia greater than 25 pm diameter................. P. lejolisii 

1. Plants with infrequent intercalary trichocytes; asexual conceptacles less than 
150 um diameter, tetrasporangia less than 25 ym diameter................ 


Pneophyllum lejolisii (Rosanoff) Chamberlain 1983, p. 359, figs 28-32. 
Melobesia lejolisii Rosanoff 1866, p. 62. 

Figures 281—284 

Crusts epiphytic, gregarious, lightly calcified, pinkish red to whitish, 0.5— 
2 mm diameter and 15-30 pm thick in vegetative portions; hypothallus de- 
rived from central eight-celled element, closely compact and circular except 
at the margins of older crusts, composed of radially organized, dichotomously 
branched filaments, cells variable in size, 5-10 ym diameter, 5-10 pm long, 
squarish to short-rectangular and slightly broadened at the distal ends; tricho- 
cytes lacking; at margins, epithallus of occasional superficial cells derived from 
the dorsal side of hypothallial cells near the distal ends, in center of crusts, peri- 
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Figures 281-284. Pneophyllum lejolisii. 281-283. Compact discs with eight-celled ger- 
minating elements, scale 10 pm. 284. Section through tetrasporangia conceptacle, scale 
20 pm. 


thallus well developed by divisions of hypothallial cells parallel to the substrate, 
producing one to three perithallial layers, lower layer with cells 2—3 um tall, sec- 
ond layer (when present) elongated, 17—20 ym tall, and upper layers similar to 
those at the base; conceptacles slightly elevated, circular, cystocarpic and tetra- 
sporic conceptacles 150—250(—300) 1m diameter, spermatangial conceptacles 
75-100 tm diameter; tetrasporangia ellipsoid, arcuate, zonately divided, 25— 
50 um diameter, 32—80 pm long. 

As Fosliella lejolisii, Williams 1948; Humm 1952; Taylor 1960; Aziz and 
Humm 1962. As Melobesia lejolisii, Williams 1951. As Heteroderma lejolisii, 
Brauner 1975; Wiseman and Schneider 1976; Searles and Schneider 1978; Wise- 
man 1978; Kapraun 1980a. 

Common on Zostera, Sargassum, and other coarse seaweeds in the shallow 
subtidal from Cape Lookout to Marineland, and on Sargassum, Zonaria, Lobo- 
phora, and others from deep offshore in Onslow Bay, year-round. reaching peak 
size and abundance, July—February. 

Distribution: Newfoundland to Virginia, North Carolina, South Carolina, 
northeastern Florida to Gulf of Mexico, Caribbean, Brazil, Norway to Portugal, 
Mediterranean, West Africa, Red Sea, Indian Ocean. 

Lack of agreement as to taxonomic placement of thin coralline crusts reflects 
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a lively debate regarding generic concepts. Currently, the number of cells in the 
central element of germination discs and the presence or absence and position 
of trichocytes are used to separate Pneophyllum from Fosliella (Chamberlain 
1983). These characters have been shown to remain constant under varied light 
and temperature regimes (Jones and Woelkerling 1984), as well as over a hyper- 
salinity range (Harlin et al. 1985). 


Pneophyllum species 

Figures 285 and 286 

Crusts epiphytic, gregarious, lightly calcified, pinkish red to whitish, to 3 mm 
diameter and two cells thick in vegetative portions; hypothallus derived from 
central eight-celled element, closely compact and circular except at the margins 
of older crusts, composed of radially organized, dichotomously branched fila- 
meits, cells variable in size, (3—)5—8 um diameter, (5—)8—13(—15) pm long, rarely 
squarish, mostly short rectangular; trichocytes infrequent, intercalary in hypo- 
thallial filaments; at margins, epithallus of occasional superficial cells derived 
from the dorsal side of hypothallial cells near the distal ends; conceptacles ele- 
vated, hemispherical; cystocarpic conceptacles 110-140 um diameter with cavi- 
ties 54-70 um diameter and 32—46 um tall; spermatangial conceptacles with 
cylindrical snouts, 50-80 pm diameter with cavities 23-32 tm; tetrasporangia 
ellipsoid, slightly arcuate, zonately divided, 16—25 zm diameter, 32—40 um long, 
in conceptacles 63—67 um tall and 115-130 «1m diameter, with cavities 54—63 pm 
diameter and 40—46 pm tall. 

Searles 1987, 1988. 

Known only as an epiphyte of Rhodymenia pseudopalmata from 17 to 21 m 
on Gray’s Reef and 30 to 35 m on Snapper Banks, July—August. 

Distribution: Georgia. 

These Georgian plants are similar to Pneophyllum confervicola (Kiitzing) 
Chamberlain (1983) in reproductive dimensions, but they differ in the shape of 
hypothallial cells. To date, P. confervicola is known in the western Atlantic from 


Cuba (Vinogradova and Sosa 1977). 
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Figures 287-291. Titanoderma pustulatum. 287. Hypothallus at margin, scale 25 um. 
288-290. Sections through crusts, scale 20 tm. 291. Section through carposporangial con- 
ceptacle, scale 30 pm. 


Titanoderma Nageli 1858 

Plants crustose, thin to thick, moderately to heavily calcified, epiphytic, firmly 
affixed to the substrate over the entire lower surface by hypothallial cells; hypo- 
thallus a closely united single tier of palisadelike cells, originally produced 
from an eight-celled central germinating element; perithallus of one to several 
tiers of similar-sized cells, thickening near conceptacles; trichocytes (megacells) 
lacking, secondary pit-connections occurring between adjacent filaments, cell 
fusions lacking; epithallus single layered, cells rounded in section; conceptacles 
slightly elevated, circular to elongate, with single central pores, sporangia once 
or zonately divided. 


Titanoderma pustulatum (Lamouroux) Nageli 1858, p. 532. 

Melobesia pustulata Lamouroux 1816, p. 315. 

Figures 287-291 

Crusts epiphytic, suborbicular to irregular, smooth, gregarious, and becoming 
confluent, moderately calcified, pinkish red to whitish at the margins, 2-10 mm 
diameter; hypothallus of a single layer of vertically elongated cells, 10—15 jm 
diameter, 12—55 um tall; perithallus of one or two (up to eight) layers of squar- 
ish to rectangular cells, 10-15 um diameter, 17-55 wm tall; epithallus of a 
single layer of lenticular cover cells; crusts becoming convex, to 350 um thick 
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centrally; trichocytes lacking; conceptacles conspicuous, raised, and scattered, 
150-500 tm diameter, spermatangial conceptacles only slightly elevated; tetra- 
sporangia ellipsoid, zonately divided, 22—50(—70) um diameter, 55—130 pm long. 

As Dermatolithon pustulatum, Hoyt 1920; Brauner 1975; Kapraun 1980a. As 
Lithophyllum pustulatum, Taylor 1957, 1960. 

Common on Zostera, Corallina, and other coarse seaweeds in the shallow sub- 
tidal of the sounds and near offshore outcroppings from Cape Lookout to Wilm- 
ington, N.C., year-round, reaching peak size and abundance from June—March. 

Distribution: Maritime Provinces to Rhode Island, North Carolina, Bermuda, 
southern Florida, Gulf of Mexico, Caribbean, Brazil, Baltic Sea to British Isles 
and France, Azores, Mediterranean, Red Sea, Indian Ocean. 

This species may include specimens reported in the Carolinas as Titanoderma 
corallinae. 


Questionable Record 


Titanoderma corallinae (P. Crouan et H. Crouan ) Woelkerling, Chamberlain et 
Silva 1985, p. 333. 

Melobesia corallinae P. Crouan et H. Crouan 1867, p. 150. 

Although reported as an epiphyte exclusively on Corallina officinalis from 
the shallow subtidal of Cape Lookout and from the subtidal outcroppings off- 
shore of New River Inlet, North Carolina (Williams 1948a, 1951; as Lithophyl- 
lum corallinae), all of the crusts found on host specimens from the southeastern 
United States fall within the limits of Titanoderma pustulatum. T. corallinae is 
similar to this species in most regards but is reported to be purplish gray and 
to contain only once-divided sporangia in wartlike conceptacles (Taylor 1960). 
Kylin (1944) reported that European specimens of T. pustulatum (as Lithophyl- 
lum pustulatum) have both bisporangia and zonate tetrasporangia, while those 
of T. corallinae (as L. corallinae) are strictly bisporangiate. By itself, then, the 
main character (division in the sporangium) seems taxonomically problematical. 
Aside from the report for the Carolinas, the next most southern limit of distribu- 
tion for this species in the western Atlantic is Rhode Island, where year-round 
water temperatures are significantly lower. Without any voucher specimens of 
this crust or any mutually exclusive characteristics to differentiate the crusts on 
Corallina from those on Zostera or other coarse algae, it appears prudent to list 
T. corallinae as a questionable record for our area. 
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HILDENBRANDIALES 


Hildenbrandiaceae 


Hildenbrandia Nardo 1834, nom. cons. 


Questionable Record 


Hildenbrandia rubra (Sommerfelt) Meneghini 1841, p. 10. 

Verrucaria rubra Sommerfelt 1826, p. 140. 

As H. prototypus, Williams 1951; Taylor 1960. 

Because no vouchers of this cold-water crustose species from the area have 
been located and it has not been re-collected since the original report for the 
Carolinas by Williams (1951), we question the existence of Hildenbrandia rubra 
in the flora. 


GIGARTINALES 


Plants erect and terete to ligulate and foliose, or prostrate and spreading to 
crustose, soft, and gelatinous, to fleshy, wiry, and cartilaginous; plants uniaxial 
and verticillate to pseudoparenchymatous, or multiaxial with loose or com- 
pact aggregations of filaments centrally and radial outer layers, or pseudoparen- 
chymatous throughout, most without calcification, or crustose and comprised of 
spreading hypothallus and ascending perithallus, mostly calcified; tetrasporo- 
phytes and gametophytes heteromorphic or isomorphic, tetrasporangia cruci- 
ately or zonately divided, single on alternate filamentous stages, or scattered, in 
sori, or terminal or in chains in raised nemathecia on erect or crustose plants; 
monoecious or dioecious, spermatangia formed from outer cortical cells scat- 
tered over the plants or in discrete superficial to cryptlike sori; procarpic or non- 
procarpic, carpogonial branches two to twenty-two celled, with one (monocar- 
pogonial) or more (polycarpogonial) borne on supporting cells; auxiliary cells 
as supporting cells or cells cut off supporting cells, or intercalary cells in nearby 
or distant vegetative or specialized branches, if distant, with connecting fila- 
ments (ooblasts) from fertilized carpogonia or fusion cell; gonimoblasts issued 
inwardly or outwardly from auxiliary cells, junctions of connecting filaments 
and auxiliary cells, auxiliary cells and their proliferated cellular tissues, or small 
to large fusion cells, with or without involucres, most developing substantial 
pericarps with obvious ostioles; cystocarps sometimes embedded but more often 
projecting, scattered, and marginal, on papillae, spines, or marginal prolifera- 
tions, carposporangia liberating one carpospore or four carpotetraspores. 
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We follow Kraft and Robbins (1985) in no longer accepting the Cryptonemiales 


and therefore include in the Gigartinales families formerly placed there, exclud- 


ing the Corallinaceae (now recognized in the Corallinales). 


Key to the families 
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: Plantsigelatinous’or villoseeasa-- essence cia nein tatiana 2 
> Plantsimot'gelatinousion villosel eae seein clei ine enn 5 
SPlantshuniaxdalihighivebrancheciesenn eerie nie Dumontiaceae 
> Plantsimultiaxialysimpleitolobate =. ee mecacee een cern en en naa 3 
. Plants membranous’ «0% < 4:22 e000 se ce Qaneleciein es eee 4 
. Plantsithickigelatinoust sce pence rere ninn Gymnophloeaceae 


. Carpogonia and auxiliary cells borne in specialized ampullae ............ 


AGTH? A, cagte ook abana i neta ionch Rear Ie CR Re oe ee Halymeniaceae (in part) 


. Carpogonia and auxiliary cells not borne in specialized ampullae......... 


FAVE Ene OO EE OOo Eee Kallymeniaceae (in part) 


: Plants uniaxial 22.25.05 29.4. hance op ee mae ate tO te 6 
. Plants multiaxtial)... 3.2 .:...c.ceaupiee name ene nee + aoe aras eon ee 8 
. Tetrasporangia scattered over plants .................... Cystocloniaceae 
. Tetrasporangia formed in discrete sori on ultimate branches............ 7 
. Plants alternately to irregularly, not pinnately, branched; gonimoblasts 

issuedtinwardly tvs nase Shee oe ee eee Hypneaceae 
. Plants repeated pinnately branched, ultimate branchlets often unilateral; 

gontmoblastsisswedioutwatdllyneneeeeeee cer eee Plocamiaceae 
. Plants‘crustose: 2) sdcminsees ot cheese h re a oe 9 
. Plants noticrustose:. ....):..u0 deen ss oo. cots een one aee Ce Ieee 10 


. Plants in part calcified, crusts attached by rhizoids; tetrasporangia terminal 


or lateral on nemathecial filaments .................... Peyssonneliaceae 


. Plants lacking calcification, crustose stages firmly attached without rhizoids; 


tetrasporangia intercalary on nemathecial filaments..................... 
fb G8 SLE ACen Petrocelidaceae (in part) 


Gystocarpsiformedionipapillae eepe pee eee eee eee See eee eer 11 
Gystocarpsiormedlonimrarginsionbladesper eee eee een eee eee 12 
Plants ligulate, pseudodichotomously branched ... Petrocelidaceae (in part) 


Plants terete and radially alternately to suboppositely branched, or broadly 
foliose, irregularly to palmately and proliferously lobed................. 

ssid 01 ea Ghee enact aie Mane ano RE eet CE eae eee Solieriaceae (in part) 
letrasporangiaszonatelyadivided eres eacree eee pereeee eet ear 13 
letrasporangiaicruciately dividedpereene rete eee rer eeeere 14 
Plants dichotomously branched, appearing pseudoparenchymatous in cross 
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SECU OMP In tae ere HA Oe Ria as ORs a ing ante ita lay eras Sarcodiaceae 
13. Plants irregularly or radially to distichously branched or palmately to pro- 
liferously lobed; if dichotomously branched, with central intertwined fila- 


MMOS yerc end erepency oie atd cde. w cera eieve! ahs fellscatancgey sats tea svosetenete Solieriaceae (in part) 
14. Medulla pseudoparenchymatous ....................4. Phyllophoraceae 
14eNifedullashlamentouseye acre oer coc tc aack oe aataernot Gustave 15 
15. Plants flattened to terete, not rigid and wiry; cystocarps immersed or slightly 
elevating plantisumfaceirsmcoaiercranratiqaideleun cachet) cumin a eenarorme 16 
15. Plants rigid and wiry; cystocarps strongly protruding from the surface of the 
PATA erteraen rere rtcserea sac kee repeiaa,iotreiectsmeapaentr soe adele Seytuegey as Gigartinaceae 


16. Carpogonia and auxiliary cells borne in specialized ampullae ............ 
REE Ete (ache ras. cian reat kis einer o ere Seo ween aa Halymeniaceae (in part) 


16. Carpogonia and auxiliary cells not borne in specialized ampullae...... 17 
Weelantisjterete etn wean cid ae acne seen stone nae ctorbones snare Sebdeniaceae 
17. Plants flattened, ligulate to foliose .............. Kallymeniaceae (in part) 
Peyssonneliaceae 


Plants crustose, the lower surfaces wholly or partly attached to the substrate, 
with or without unicellular or multicellular rhizoids; crusts calcified through- 
out, only in lower portions, or not at all; prostrate growth by radiating marginal 
rows of transversely dividing apical initials (basal layer) which later divide verti- 
cally to form single upper or lower perithallial cells; first perithallial cells giving 
rise to simple or branched erect filaments, together forming a loose to com- 
pact, upper and lower or upper only cortex (perithallus); tetrasporophytes and 
gametophytes isomorphic; sporangia formed among attenuated paraphyses in 
elevated or immersed nemathecia, cruciately divided; monoecious or dioecious, 
spermatangia in terminal sori, lateral or terminal on erect filaments in elevated 
to immersed nemathecia; procarpic and nonprocarpic, carpogonial branches 
two to six celled, auxiliary cell branches two to six celled, both borne laterally 
on erect filaments in nemathecia, connecting filaments often attaching to more 
than one auxiliary cell, forming small to sprawling fusion cells, short, chainlike 
gonimoblasts arising from one to several auxiliary cells, most cells developing 
into carposporangia bearing one carpospore. 


Peyssonnelia Decaisne 1841 

Crusts wholly or partly attached to the substrate by unicellular or multicellu- 
lar rhizoids issued from the lower surface, calcified throughout, hypobasally, or 
not at all, consisting of a single-layered hypothallus which generates above it an 
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erect perithallus of many layers; crusts conforming to the substrate or free from 
the substrate contour and planar, with or without concentric rings and/or radial 
lines in the perithallus; reproductive characteristics as for the family. 

In order to best identify the individual species in this genus, both thin tan- 
gential sections and radial vertical sections are necessary. Reproductive crusts 
are very helpful in the identification process but are not often found. 


Key to the species 


1. Crusts attached by multicellular rhizoids, calcification throughout ......... 
ch teaR a THER RIN onat ora av Mona Sent neat Meat arco sree pene ae nee P. polymorpha 
1. Crusts attached by unicellular rhizoids, calcification hypobasal only ..... 2 
2. Crusts loosely attached to the substrate, margins free, first cell of the perithal- 
lus giving rise exclusively to two erect filaments as viewed in radial section 


2. Crusts firmly attached to the substrate over the entire lower surface, first cell 
of the perithallus giving rise to two or three erect filaments as viewed in radial 
SOCHOM elas seshehacavs aise 6 sai SPs aranas dea 9 anes alr anna meat ees 6 ee 5 


3. Crusts with radial lines or concentric rings in the perithallus ............ 4 
4. Crusts membranous and pliable, upper surface with uniform color when vege- 
tative, showing faint radial lines and concentric rings ......... P. inamoena 
4. Crusts thin but not pliable, upper surface with greater pigmentation in the 
central region, showing conspicuous concentric rings .......... P. stoechas 
5. Crusts with a soft, fleshy texture in the perithallus; calcification appearing as 
a thin veneer over the lower surface; hypothallus composed of elongate rect- 
angular cellsiimypanallelitowsieeeereeee eee een reer P. atlantica 
5. Crusts with a cartilaginous perithallus; calcification hypobasal in a layer 
nearly as thick as the crust proper; hypothallus composed of elongate, irregu- 
larly clavate%cell/siimiparallelinowsmeneneeeeeeeeeeecneeeertne P. conchicola 


Peyssonnelia atlantica C. W. Schneider et Reading 1987, p. 176, figs 1-15. 

Figures 292-294 

Crusts conchicolous, purplish red, 2-5 cm broad, to 220 pm thick when sterile 
and 475 ym thick when fertile, round to irregular in outline, lacking conspicu- 
ous radial or concentric lines, conforming to and firmly attached over the entire 
lower surface by short, unicellular rhizoids; calcification hypobasal and extra- 
cellular below; hypothallus a distinct single layer composed of parallel rows of 
elongated rectangular cells, 6-13 um diameter and 28-58 ttm long as viewed 
from the ventral surface, irregularly elongate at the margins, some cells bear- 
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Figures 292-294. Peyssonnelia atlantica. 292. Habit, scale 0.5 cm. 293. Radial vertical 
section, scale 25 um. 294. Hypothallial cells, scale 25 um (from Schneider and Read- 
ing 1987). 


ing a short, unicellular rhizoid at the anterior end of the cell, 6-10 tm diame- 
ter, to 43 um long; hypothallial cells to 33 um high, connected by a faint cen- 
tral line of cytoplasm which branches obliquely into the perithallial cells; upper 
wall of the hypothallial cells oblique, giving rise to the perithallial cells at angles 
of 60°—80° in lower portions; the first cell of the perithallus boot shaped to ir- 
regularly pentagonal and horizontally elongated, giving rise to two or three as- 
cending filaments composed of three to seven cells, becoming erect above, apical 
cells 5-11 ym diameter, 6—16 pm tall, appearing as a loose cortex of irregularly 
rounded cells as viewed from the dorsal surface, to 12 1m in greatest dimension; 
tetrasporangia in immersed nemathecia, cruciately divided, 12-25 um diame- 
ter, 40—65 um tall, borne terminally on obvious supporting cells which sequen- 
tially regenerate new sporangia, paraphyses slender, simple to forked, cells 1.5— 
4 times taller than broad, shortening and expanding slightly at the apices, ap- 
pearing club shaped, 80—265 um long; monoecious, spermatangia and carpogo- 
nia borne in the same immersed nemathecia; spermatangia borne in dense ovoid 
to elongate clusters, terminal on occasional erect filaments, spermatangia irregu- 
larly rounded to angular, to 3 ym diameter; nonprocarpic, carpogonial branches 
two to four celled and borne laterally on erect filaments, auxiliary cell branches 
three to six celled and borne adjacent to and in similar positions to carpogonial 
branches, both stain darkly; carposporangia in chains of two to four from trans- 
versely divided gonimoblasts off sprawling fusion cells, globose to compressed, 
to 31 um in greatest dimension. 

Schneider and Reading 1987. 

Known only from Cape Lookout jetty in the shallow subtidal, June. 

Distribution: Endemic to North Carolina as currently known. 

For a complete discussion of the morphology of this species, refer to Schneider 
and Reading (1987). 
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Peyssonnelia conchicola Piccone 1884, p. 317, pl. VII, figs 5—8. 

Figures 295-297 

Crusts saxicolous or conchicolous, purple to dull rosy red, to 3 cm broad, thin, 
to 220 pm when sterile and 400 1m when fertile, round to irregular in outline, 
lacking conspicuous radial or concentric lines, firmly attached over the entire 
lower surface by short, unicellular rhizoids; calcification hypobasal and extra- 
cellular below, hypothallus a distinct single layer composed of parallel rows of 
elongate irregular cells, 7-14 1m diameter and 22—44 ttm long as viewed from 
the ventral surface, some cells bearing a unicellular rhizoid at the anterior end 
of the cell, 7-13 1m diameter, to 60 pm long; hypothallial cells to 28 um high, 
connected by a faint central line of cytoplasm which branches obliquely into the 
perithallial cells; upper wall of the hypothallial cells oblique, giving rise to the 
perithallial cells at angles of 60°—75° in lower portions; the first cell of the peri- 
thallus irregularly pentagonal and horizontally elongate, giving rise mostly to 
three ascending filaments composed of three to six cells, becoming erect above, 
apical cells 5-11 ym diameter, 10-19 pm tall, appearing as a regular cortex of 
rounded irregular cells as viewed from the dorsal surface, to 13 4m in great- 
est dimension; tetrasporangia in immersed nemathecia, cruciately divided, 15— 
25 um diameter, 32—53 um tall, borne terminally on obvious supporting cells, 
paraphyses slender and mostly forked, cells 1.5 times taller than broad and 
tapering from bases to apices, 65-200 um long; monoecious, spermatangia and 
carpogonia borne in the same nemathecium; spermatangia borne in dense ovoid 
clusters terminally on short, lateral branches of occasional erect filaments, 
spermatangia irregularly rounded to angular, to 4 pm diameter; procarpic, carpo- 
gonial branches three to six celled, borne laterally on erect filaments, auxil- 
iary cell branches four to six celled, borne adjacent to and in similar posi- 


Figures 295-297. 
Peyssonnelia conchicola. 
295. Habit, scale 0.5 cm. 
296. Radial vertical sec- 
tion, scale 25 pm. 297. 
Hypothallial cells, scale 
25 pm (from Schneider 
and Reading 1987). 
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Figures 298-301. Peyssonnelia inamoena. 298. Habit, scale 0.5 cm. 299. Radial vertical 
section, scale 20 um. 300. Tangential section, scale 20 tm. 301. Hypothallial cells, scale 
20 pm (from Schneider and Reading 1987). 


tions to carpogonial branches, both stain darkly; carposporangia in short chains 
from transversely divided gonimoblasts off connecting filaments or auxiliary cell 
complexes, globose to compressed, to 32 1m in greatest dimension. 

Williams 1948a, 1949, 1951; Taylor 1960; Schneider and Reading 1987. 

Verified only from off the New River Inlet in 5-8 m, but probably more wide- 
spread in subtidal of jetties, June. 

Distribution: North Carolina, Virgin Islands, Red Sea, South Africa, Malaysia, 
?northeast Australia, Japan, Pacific Mexico. 


Peyssonnelia inamoena Pilger 1911, p. 311, figs 24—25. 

Figures 298-301 

Crusts saxicolous or conchicolous, membranous, pink to rosy red, 2—5 cm 
broad, thin, to 215 um in sterile portions and to 385 1m when fertile, round to 
irregular and lobed in outline, faint radial and concentric lines present, very 
loosely attached over most of the lower surface by unicellular rhizoids, smooth 
plants conforming somewhat to the surface of the substrate but easily removed; 
calcification hypobasal and extracellular below, slightly greater than the height 
of the hypothallus and perithallus combined; hypothallus a distinct single layer 
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composed of staggered, parallel rows of elongate, irregularly rectangular cells, 
7—15 pm diameter and 18—38 jm long as viewed from the ventral surface, irregu- 
larly squarish to rectangular at the margins, many cells bearing a central uni- 
cellular rhizoid, 3-14 1m diameter, to 120 pm long; hypothallial cells to 26 4m 
high, connected by a faint central line of cytoplasm which branches obliquely 
into the perithallial cells; upper wall of the hypothallial cells oblique, giving 
rise to the perithallial cells at angles of 60°—80° in lower portions; the first cell 
of the perithallus boot shaped, giving rise to two ascending filaments composed 
of three to six cells, becoming erect above, apical cells 6—15 um diameter, 3— 
12 xm tall, appearing as a cortex of irregularly rounded to angular cells as viewed 
from the dorsal surface, to 16 pm in greatest dimension; tetrasporangia in raised, 
deeply pigmented, confluent nemathecia forming concentric patterns, cruci- 
ately divided, 27—57 um diameter, 70—100 pm tall, borne terminally on obvious 
supporting cells which sequentially regenerate new sporangia, paraphyses slen- 
der, simple to forked, 70—200 pm long, cells greatly elongated; ?dioecious, carpo- 
sporic nemathecia raised and deeply pigmented as in tetrasporic nemathecia, 
but not as regularly confluent, forming small irregular patches not in concen- 
tric patterns; spermatangia borne in linear chains terminally on fascicles of erect 
filaments, spermatangia irregularly rounded to angular; nonprocarpic, carpogo- 
nial branches four to six celled and borne laterally on erect filaments, auxil- 
iary cell branches four to six celled and borne adjacent to and in similar posi- 
tions to carpogonial branches, both staining darkly; carposporangia in chains of 
two to four from transversely divided gonimoblasts, borne terminally on sterile 
gonimoblast cells off short fusion cells, globose to compressed, 105 pm in great- 
est dimension. 

Schneider and Reading 1987. As P. rubra sensu Williams 1951; Taylor 1960; 
Schneider 1976; Wiseman and Schneider 1976; ?Kapraun 1980a; Blair and Hall 
1981. 

Known from 21 to 60 m offshore of Cape Lookout to Charleston, June—August. 

Distribution: North Carolina, South Carolina, southern Florida, Caribbean, 
Brazil; elsewhere, widespread in warm temperate to tropical seas. 

In a recent study (Schneider and Reading 1987), all of the local and several 
Caribbean specimens of Peyssonnelia rubra (Greville) J. Agardh were shown to 
lack the diagnostic cystoliths and multicellular rhizoids of that species and were 
found to conform best to P. inamoena. The status of P. rubra in the western 
Atlantic, except for Bermuda (Denizot 1968), is questionable. P. inamoena is 
easily distinguished with the unaided eye from other species in the flora by its 
nearly foliose habit, its loose attachment to the substrate, and its raised, darkly 
pigmented sporangial and gametangial nemathecia, which form patches or con- 
centric lines on the perithallus. 
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Figures 302-304. 
Peyssonnelia simulans. 
302. Habit, scale 0.5 cm. 
303. Radial vertical sec- 
tion, scale 20 pm. 304. 
Hypothallial cells, scale 
20 pm (from Schneider 
and Reading 1987). 


Peyssonnelia simulans Weber-van Bosse in Bgrgesen, 1916, p. 142, figs 138, 140, 
148. 

Figures 302—304 

Crusts saxicolous or conchicolous, pink to rosy red, 1-3 cm broad, thin, to 
200 pm when sterile and 510 pm when fertile, round to irregular in outline, lack- 
ing conspicuous radial or concentric lines, new growth occasionally overgrow- 
ing older portions of the crust, conforming to but loosely attached over most 
of the lower surface by short, unicellular rhizoids; calcification hypobasal and 
extracellular below, approximating the height of the hypothallus and perithal- 
lus combined; hypothallus a distinct single layer composed of staggered, par- 
allel rows of elongate, irregularly rectangular cells, 5-11 4m diameter and 20— 
36 um long as viewed from the ventral surface, irregularly squarish at the mar- 
gins, most cells bearing a unicellular rhizoid at the anterior end of the cell, 10— 
13 um diameter, to 65 um long; hypothallial cells to 45 um high, with grossly 
high apical (marginal) cells—to 40 pm tall prior to division, nearly twice the 
height of other marginal hypothallial cells—connected by a dark-staining cen- 
tral line of cytoplasm which branches obliquely into the perithallial cells; upper 
wall of the hypothallial cells oblique, giving rise to the perithallial cells at angles 
of 60°—70° in lower portions; the first cell of the perithallus boot shaped and 
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giving rise to two ascending filaments composed of three to six cells, becoming 
erect above, apical cells 6-13 zm diameter, 9—22 um tall, appearing as a com- 
pact cortex of angular isodiametric cells as viewed from the dorsal surface, to 
16 jm in greatest dimension; tetrasporangia in immersed nemathecia, cruciately 
divided, 12-30 tm diameter, 40—63(—80) pm tall, borne laterally on erect fila- 
ments on obvious supporting cells which sequentially regenerate new sporan- 
gia, paraphyses slender, simple or forked, cells 1.5 times taller than broad, and 
tapering from bases to apices, 80-120 tm long; ?dioecious, spermatangia un- 
known; carposporic nemathecia to 200 pm thick, carposporangia in chains of 
two to three from transversely divided gonimoblasts, globose to compressed, 
100 p.m in greatest dimension. 

Schneider and Reading 1987. 

Known from the shallow subtidal on Cape Lookout jetty, July. 

Distribution: North Carolina, Gulf coast of Florida, Virgin Islands, Brazil, Tan- 
zania. 


Peyssonnelia stoechas Boudouresque et Denizot 1975, p. 53, figs 97-106. 

Figures 305-308 

Crusts saxicolous or conchicolous, rosy red, to 1—4 cm broad, delicate, thin, to 
150 ym when sterile, circular to irregular in outline, bearing conspicuous con- 
centric rings, loosely attached over most of the lower surface by long, unicel- 
lular rhizoids; plants barely conforming to the surface of the substrate, being 
most attached in the darker central region of the crust, the edges planar to curled 
upward, plants easily removed; calcification hypobasal and extracellular below, 
greater than twice the height of the hypothallus and perithallus combined; hypo- 
thallus a distinct single layer composed of staggered parallel rows of elongated 
hexagonal cells, 7-18 um diameter and 20—45 ym long as viewed from the ven- 
tral surface, irregularly squarish to rectangular at the margins, many cells bear- 
ing a central unicellular rhizoid produced from an anterior division near the 
margin, 4—12 1m diameter, greater than 230 pm long; hypothallial cells to 28 pm 
high, connected by a faint central line of cytoplasm which branches obliquely 
into the perithallial cells; upper wall of the hypothallial cells oblique, giving rise 
to the perithallial cells at angles of 60°-80° in lower portions; the first cell of the 
perithallus boot shaped and giving rise to two ascending filaments composed of 
three to five cells, becoming erect above, apical cells 7-18 sm diameter, 7—20 pm 
tall, appearing as a cortex of angular, isodiametric cells as viewed from the dorsal 
surface, to 17 sm in greatest dimension; reproduction unknown. 

Schneider and Reading 1987. 

Known only from 29 m in Onslow Bay, July. 

Distribution: North Carolina, Mediterranean France. 
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Figures 305-308. 
Peyssonnelia stoechas. 
305. Habit, scale 0.5 cm. 
306. Radial vertical sec- 
tion, scale 25 pm. 307. 
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Tangential section, scale 
25 um. 308. Hypothal- 
lial cells, scale 25 pm 
(from Schneider and 
Reading 1987). 





COO 


Questionable Record 


Peyssonnelia polymorpha (Zanardini) Schmitz 1879, p. 264. 

Nardoa polymorpha Zanardini 1844, p. 37. 

Voucher specimens for the reports of this species (Williams 1948a, 1949, 1951) 
cannot be located, and a study of recent Peyssonnelia collections (Schneider and 
Reading 1987) did not verify its existence here. However, because P. polymor- 
pha has certain characteristics not shared by any of the other species known in 
the flora, including multicellular rhizoids and perithallial calcification, it is un- 
likely that Williams erred in his determination. We retain it as a questionable 
record. 


Dumontiaceae 


Plants soft and gelatinous or firm and fleshy, erect or prostrate, simple or ir- 
regularly to alternately and pinnately branched or irregularly lobed, arising from 
small discoid holdfasts, usually of somewhat firmer consistency than upper per- 
tions, some with alternating crustose stages; upright plants terete to strongly 
compressed, ligulate to foliose; axes uniaxial, at least in young stages, some later 
appearing multiaxial; axial cells each producing four radiating branched, fas- 
ciculate, mostly corymbose filaments at right angles to the axis, outermost cells 
deeply pigmented and forming loose to compact surfaces; medulla filamentous, 
often with descending rhizoids from basal cells of lateral axes, axial rows often 
obscured below the tips or hollow centered; tetrasporophytes and gametophytes 
isomorphic or heteromorphic; sporangia (where known) cruciately or zonately 
divided, formed singly or in intercalary chains from inner cortical cells and 
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Figures 309-311. Dudresnaya crassa. 309. Tetrasporic plant, scale 1 cm. 310. Female 
plant, scale 0.5 cm. 311. Axis with apex overtopped with cortical filaments, scale 20 pm. 


scattered over upper portions of plants or in discrete laminal or marginal sori, 
or formed in alternating crusts; monoecious or dioecious, spermatangia subglo- 
bose, formed from outer cortical cells in widespread superficial sori; nonprocar- 
pic, carpogonial branches four to twenty-two celled and borne laterally on inner 
cortical cells; fertilized carpogonium fusing with, or emitting a short connecting 
filament to, a nearby cell in the carpogonial branch which in turn issues one or 
more connecting filaments; connecting filaments often seeking additional aux- 
iliary cells after contact with first; auxiliary cells obvious, intercalary or termi- 
nal on long specialized branches, issuing gonimoblasts directly or from connect- 
ing filaments near union with auxiliary cells; carposporophytes with or without 
special involucral filaments, nearly all gonimoblast cells becoming carposporan- 
gia; cystocarps remaining embedded, scattered over the blades, without cortical 
ostioles. 


Dudresnaya P. Crouan et H. Crouan 1835, nom. cons. 

Plants gelatinous, some so lightly gelatinous as to appear bushy villose, others 
embedded in copious mucilage, appearing vermiform; erect, terete to com- 
pressed, and sparingly to greatly and repeatedly radially branched; uniaxial, ob- 
scure to obvious exserted apical cells transversely divided, axial rows obvious 
near tips, often obscured below by descending rhizoids, axial cells each pro- 
ducing four (occasionally three) determinate or indeterminate branches; deter- 
minate branches alternately, oppositely, irregularly, or dichotomously branched, 
mostly loosely arranged and embedded in a light to copious gelatinous matrix, 
outermost cells lightly to densely pigmented; indeterminate branches replacing 
determinate branches, ultimately repeating the branching pattern of the primary 
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axial row; tetrasporophytes and gametophytes isomorphic or slightly hetero- 
morphic; sporangia (where known) formed singly on the determinate filaments, 
zonately divided; monoecious or dioecious, spermatangia as for the family; lat- 
eral carpogonial branches five to nine (occasionally to as many as nineteen) 
celled, proximal on determinate branches, distant from obvious, intercalary aux- 
iliary cells in nine- to fourteen-celled branches; carpogonia connecting with one 
or more cells in their fertile branches, fusion cells issuing one or more con- 
necting filaments; gonimoblasts issued directly from auxiliary cells or from con- 
necting filaments near the union with auxiliary cells; carposporophytes remain- 
ing embedded, involucral filaments rudimentary or absent and cortical pores 
lacking. 


Key to the species 


ieblantslackinesntennalienystalsiimiaxdalicellseemeeeear certian eer 2 
ie Plants; wathidistineticrystal’s) im axiallicells*23-- 2-4-4: D. puertoricensis 
2. Plants dioecious; apical cell obscured by overtopping lateral branches...... 

Pe Mea Reese Fete eeersted sce uct es icin Onan cee vite het aun ooo cenetonale he D. crassa 
2. Plants monoecious; apical cell exserted and obvious.......... D. georgiana 


Dudresnaya crassa Howe 1905, p. 572, pls XXVII, XXIX, figs 12-26. 

Figures 309-311 

Plants saxicolous or conchicolous, soft and gelatinous, pinkish or brownish 
to rosy red, 5—25 cm tall, attached by small, somewhat fleshy discoid hold- 
fasts; axes terete, irregularly radially branched, apical cells obscure; main axes 
2-10 mm diameter, tapering to ultimate branches 1-1.5 mm diameter, apices 
acute to rounded; axial row obvious throughout but surrounded by attenuate rhi- 
zoidal filaments from inner cortical cells; axial cells 50—100(—165) um diame- 
ter, each giving rise centrally or distally to four radiating, slightly tapering, 
pseudodichotomously to alternately branched cortical assimilatory filaments, 
basal cells with as many as four secondary lateral filaments; outer cortical cells 
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deeply pigmented, elongate, and cylindrical, 3-5 xm diameter; tetrasporophytes 
more vermiform than gametophytes and invested with many fewer fine ultimate 
branches; sporangia obliquely zonate, cylindrical to long obovoid, 10—12.5 tm 
diameter, 37-53 «pm long, borne terminally on tips and lateral axes of corti- 
cal filaments; dioecious and dimorphic, spermatangial plants smaller and less 
robust than carpogonial plants; spermatangia cylindrical, pyriform, or obovoid, 
2-3 tm diameter, forming hemispherical to subglobose clusters terminally on 
lateral axes of cortical filaments; carpogonial branches six to ten celled, borne 
at sites of branching in the inner cortex; auxiliary cells intercalary, below with 
six to thirteen enlarged, densely staining cells, while above branches reduced 
or resembling vegetative branches, auxiliary cells rectangular to subglobose, 8— 
13 um diameter; gonimoblast initials issued laterally from bulges at the junc- 
tion of the connecting filaments and auxiliary cells or from the auxiliary cells 
directly, producing subglobose gonimolobes, 60—320 um diameter, lacking in- 
volucral filaments; carposporangia ovoid to ellipsoid and irregular, 7.5-15 jm 
diameter. 

Schneider and Searles 1973; Schneider 1976; Searles 1987, 1988. 

Infrequent but at times locally abundant, offshore on rock and coral heads 
from 21 to 40 m between Cape Lookout and New River Inlet in Onslow Bay, and 
from 17 to 21 m on Gray’s Reef, June—September. 

Distribution: North Carolina, Bermuda, Georgia, southern Florida, Caribbean. 

The reproductive morphology of Dudresnaya crassa was reported in detail 
by Taylor (1950). In our flora, large mature specimens can easily be separated 
into cystocarpic and tetrasporic plants. Male plants are smaller and infrequent. 
Cystocarpic plants are bushy and copiously branched with a marked gradation 
between massive major axes and fine ultimate branches (see figure 310). In con- 
trast, tetrasporic specimens have few attenuate ultimate branches and are mostly 
comprised of several vermiform branches not much reduced in size from the pri- 
mary axes (see figure 309). Although the plant is described as dioecious else- 
where, Norris and Bucher (1982) reported monoecious specimens from Belize. 

Dudresnaya crassa is a frequent host for the epi-endophyte Audouinella 
ophioglossa. 


Dudresnaya georgiana Searles 1983, p. 309, figs 1-18. 

Figure 312 

Plants saxicolous or conchicolous, soft and villose, pinkish red, 1—4 cm tall, 
attached by small discoid holdfasts; axes indistinct, forming villose tufts or 
terete, irregularly radially branched main axes to 1.6 mm diameter, tapering 
to acute apices with exserted apical cells; axial row obvious in younger axes 
where lightly invested with rhizoidal filaments from inner cortical cells; rhi- 
zoidal filaments well developed in older portions, axial cells obscured; axial 
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Figure 312. Dudresnaya 
georgiana, scale 2 mm (re- 





drawn from Searles 1983). 


cells to 105 pm diameter, each giving rise distally to four radiating, slightly taper- 
ing, pseudodichotomously to laterally branched cortical assimilatory filaments 
to 0.6 mm long, basal cells with as many as five secondary lateral filaments; 
inner cortical cells elongate to cylindrical, outer cortical cells deeply pigmented, 
cylindrical to ellipsoid, 3-7 sm diameter; tetrasporophytes unknown; monoe- 
cious, spermatangia subglobose, 1.5—2.5 zm diameter, forming laterally on de- 
terminate cortical filaments; carpogonial branches with eight cells (sometimes 
as few as six or as many as nine), the proximal one or two cells of branches often 
bearing short lateral filaments; auxiliary cell branches ten to twelve (rarely to 
fourteen) celled, with one or two proximal cells often bearing one to two sterile 
lateral filaments, middle cells enlarged and densely staining, above cells small 
and cylindrical, resembling vegetative branches; auxiliary cells third or fourth 
from branch base, enlarged, subglobose, 5—6 xm diameter; gonimoblast initials 
issued laterally from bulges at the junction of the connecting filaments and aux- 
iliary cells, producing subglobose gonimolobes to 120 tm diameter, lacking in- 
volucral filaments; carposporangia ovoid to irregular, 5—9 jm diameter. 

Searles 1983, 1987, 1988. 

Infrequent from 17 to 21 m on Gray’s Reef, June—August. 

Distribution: Endemic to Georgia as currently known. 


Dudresnaya puertoricensis Searles et Ballantine 1986, p. 389, figs 1-24. 

Figures 313-315 

Plants saxicolous or epiphytic, soft and gelatinous, villose and occasionally 
annulate above, firmer and more cylindrical below, pinkish red, to 8 cm tall, 
attached by small discoid holdfasts; axes terete, irregularly radially branched; 
main axes to 1.8 mm diameter, tapering to acute apices with exserted apical 
cells; axial row lightly invested with attenuate rhizoidal filaments from inner 
cortical cells in younger portions, heavily invested by rhizoids and enlarged 
proximal cells of assimilatory filaments in older portions; axial cells 75-240 um 
diameter, forming up to four elongate hexagonal to irregular-shaped crystals, 
each cell giving rise distally to three to five (primarily four) radiating, laterally to 
pseudodichotomously branched cortical assimilatory filaments to 0.7 mm long, 
basal cells with one (sometimes two) secondary lateral filament; inner cortical 
cells elongate to cylindrical, often bearing distinct lateral, sessile or pedicellate, 
globose to pyriform cells; outer cortical cells deeply pigmented, ellipsoid, 4— 
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Figures 313-315. Dudres- 
naya puertoricensis. 313. 
Habit, scale 0.5 cm. 314. 
Axis with exerted api- 

cal cell, scale 10 pm. 

315. Axial filament with 
crystals, scale 10 jm (re- 
drawn from Searles and 
Ballantine 1986). 





7 um diameter, terminal hair cells common; tetrasporophytes unknown; monoe- 
cious, spermatangia globose or ovoid, 3 pm diameter, forming terminally or sub- 
terminally on determinate cortical filaments; carpogonial branches with seven 
to nine cells, proximal cells of branches occasionally bearing short lateral fila- 
ments; auxiliary cell branches with ten to twelve (to fourteen) cells, with proxi- 
mal and occasional median cells bearing sterile lateral filaments, the three to 
five lower to median cells enlarged and densely staining, cells above small and 
cylindrical, resembling vegetative branches; auxiliary cells second to fifth from 
branch base, enlarged, subglobose, 5—7 1m diameter; gonimoblast initials issued 
laterally from junction of the connecting filaments and auxiliary cells, producing 
subglobose gonimolobes to 140 zm diameter, with few or usually no involucral 
filaments; carposporangia obovoid, pyriform to angular, 5—9 1m diameter. 

Searles and Ballantine 1986; Searles 1987, 1988. 

Infrequent from 17 to 21 m on Gray’s Reef, July-August. 

Distribution: Georgia, Puerto Rico. 


Gymnophloeaceae 


Plants soft and gelatinous, firm and fleshy, or lightly calcified, erect or pel- 
tate, simple to branched or irregularly lobed and bullate, arising from small dis- 
coid holdfasts, usually of firmer consistency than upper portions; upright plants 
terete to strongly compressed or bladelike; axes multiaxial, cortex composed 
of radiating branched, fasciculate, mostly corymbose filaments at right angles 
to the axis, with or without gland cells, outer cells deeply pigmented; medulla 
composed of loosely arranged parallel hyaline filaments; tetrasporophytes and 
gametophytes isomorphic or heteromorphic; sporangia (where known) cruci- 
ately or zonately divided, formed from inner cortical cells scattered over upper 
portions of plants, or formed singly on filamentous “acrochaetioid” prostrate 
filaments or crusts; monoecious or dioecious, spermatangia subglobose, formed 
from outer cortical cells in superficial sori; nonprocarpic, carpogonial branches 
two to five celled and borne laterally on inner cortical cells; fusion cells lack- 
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ing, auxiliary cells obvious, intercalary, issuing gonimoblasts directly or from 
the junction of connecting filaments and auxiliary cells, with or without asso- 
ciated nutritive filaments; gonimoblasts developing outwardly, becoming carpo- 
sporophytes with or without special involucral filaments, nearly all gonimoblast 
cells becoming carposporangia; cystocarps remaining embedded, scattered over 
the blades, with or without cortical ostioles. 


Predaea G. De Toni 1936 

Plants gelatinous, erect or peltate, compressed, and simple to greatly lobate 
and bullate; anatomy as for the family, with or without gland cells; gameto- 
phytes and tetrasporophytes (known only in culture) heteromorphic, tetrasporo- 
phytes composed of uniseriate branched prostrate filaments, often compacted 
into single-layered crusts; sporangia formed singly, cruciately, zonately, or ir- 
regularly divided; monoecious or dioecious, spermatangia as for the family; lat- 
eral carpogonial branches two or three celled, mostly distant from obvious inter- 
calary auxiliary cells with associated nutritive filaments on adjacent contiguous 
cells; in some, supporting cells unusually act as auxiliary cells, though diploid- 
ization not effected by associated carpogonia; one to three gonimolobes issued 
terminally from auxiliary cells or laterally from union of connecting filaments 
and auxiliary cells, carposporophytes remaining embedded, involucral filaments 
and cortical pores lacking. 

A great deal of attention has recently been given to this genus (Kraft and 
Abbott 1971; Kraft 1984; Ganesan and Lemus 1975). Both species in the flora 
are widely distributed, with most data derived from specimens collected at great 
distances from the type localities. 


Key to the species 


1. Plants multilobate and bullate in more than one plane, erect, to 30 cm tall; 


outer cortical cells elongate cylindrical; gland cells lacking ... P. feldmannii 
1. Plants broad, flat blades to 8 cm tall; outer cortical cells moniliform; gland 
Cellisppresemtay ae eerie eae toe we as el trtee ee awe are whSies P. masonii 
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Figures 316, 317. Predaea feldmannii. 
316. Habit, scale 1 cm. 317. Cortical fila- 
ments with carposporophyte and densely 
staining nutritive cells, scale 20 pm. 





Predaea feldmannii Bgrgesen 1950, p. 7, figs 1-3. 

Figures 316 and 317 

Plants saxicolous or conchicolous, gelatinous, pinkish to rosy red, 2-30 cm 
tall, attached by small, somewhat fleshy discoid holdfasts; axes subcylindrical 
to flattened, irregularly lobed in more than one plane, to 0.5-6 cm wide and 
bearing few to many bullate projections; blades to 1 cm thick, medulla of thin- 
walled axial filaments 2-3 wm diameter, giving rise to radiating, pseudodichoto- 
mously branched and corymbose cortical assimilatory filaments; cortical cells 
deeply pigmented, elongate, and cylindrical, 4—5 pm diameter, tapering slightly 
to the apices; unbranched rhizoidal filaments produced adventitiously on cor- 
tical and medullary cells; dioecious and dimorphic, spermatangial plants with 
more lobes and bullations than carpogonial plants; spermatangia subglobose, 2— 
3 um diameter, one or two formed terminally on outer cortical cells; carpogonial 
branches three celled, borne at sites of branching in the inner cortex; auxiliary 
cells densely staining, large, broadly ellipsoid, 10-13(—30) um diameter, 12.5— 
25(—35) um long, and adjacent cells above and below bearing four to six branched 
chains of dense-staining, globose nutritive cells to six cells long and 5—6 tm 
diameter; gonimoblast initials issued laterally from bulges at the junction of the 
connecting filaments and auxiliary cells, producing two to four ovoid to pyri- 
form gonimolobes 40-80 ym diameter and 55-190 um long; carposporangia 
ovoid to irregular, 7.5—15 ym diameter. 

Schneider and Searles 1975; Schneider 1976; Searles 1987, 1988. 

Locally common offshore on rock and coral heads from 18 to 55 m in Onslow 
Bay and from 17 to 21 m on Gray’s Reef, June—September. 

Distribution: North Carolina, Georgia, Caribbean, Ghana, Saint Helena. 
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Culture studies of Venezuelan specimens have provided the first report of the 
tetrasporangial phase (Lemus and Ganesan 1977). Cruciate, zonate, and irregu- 
lar sporangia were developed on small, spreading, branched filaments similar to 
the genus Audouinella. These, as well as male plants, are unknown in the flora. 


Predaea masonii (Setchell et Gardner) G. De Toni 1936, p. [5] (pages unnum- 
bered). 

Clarionea masonii Setchell et Gardner 1930, p. 174. 

Figures 318—320 

Plants epizoic or saxicolous, gelatinous, rosy red, 2-12 cm tall, attached by 
small, somewhat fleshy discoid holdfasts; axes compressed into simple to few- 
lobed broad blades to 9 cm wide, with or without bullate projections, with 
or without faint central and lateral veins; blades to 8 mm thick, medulla of 
thin-walled axial filaments, 2.5—4 um diameter, giving rise to radiating, pseudo- 
dichotomously branched cortical assimilatory filaments; cortical cells deeply 
pigmented, 2.5—5 um diameter, with occasional obvious globose gland cells, 8— 
28 um diameter, innermost cortical cells forked cylindrical, outermost cortical 
cells pyriform to globose, tapering to the apices; dioecious, spermatangial plants 
unknowp; carpogonial branches two celled, borne at sites of branching in the 
inner cortex; auxiliary cells densely staining, large, subglobose to ovoid, 8—10 
(—30) um diameter, to 15 pm long, and adjacent cells above and below bearing 
five to nine branched chains of dense-staining, globose nutritive cells to seven 
cells long and 2.5—4 um diameter; gonimoblast initials issued laterally from 
bulges at the junction of the connecting filaments and auxiliary cells, producing 


Figures 318-320. Predaea masonii. 318. Habit, scale 0.5 cm. 319. Cortical filaments with 
auxiliary cell and densely staining nutritive filaments, scale 20 pm. 320. Carposporophyte, 
scale 20 pm. 





GIGARTINALES : 267 


a single hemispherical gonimolobe 50-200 1m diameter and 50-100 jm long; 
carposporangia angular, ovoid, to subglobose, 6—8(—15) um diameter. 

Schneider and Searles 1973, 1975; Schneider 1976; Wiseman and Schneider 
1976. 

Infrequent offshore from 20 to 50 m in Onslow Bay and Long Bay, June— 
August. Although it is not known what substrate this species grows on at the 
deeper dredge sites, it is found by divers growing exclusively on alcyonarians at 
32 m or less. 

Distribution: North Carolina, Caribbean, Brazil, Ghana, Pacific Mexico, Gulf 
of California, California. 

Although this species is at times a simple, broad blade in our flora, occasion- 
ally it produces surface bullations that give it a markedly different appearance. 
Plants in the southeastern United States do not have a faint vein system, but they 
do have obvious gland cells, two-celled carpogonial branches, and pyriform to 
moniliform outer cortical cells. Fresh or liquid preserved specimens of Predaea 
masonii from the type locality, Clarion Island, are needed for a critical compari- 
son of plants from the Atlantic and Pacific oceans. 


Sebdeniaceae 


Plants soft and elastic to firm, erect, branched, arising from small discoid 
holdfasts; plants terete to strongly compressed to bladelike; axes multiaxial, cor- 
tex composed of few to several layers of rounded to elongate cells, decreas- 
ing in size from inner to outer cortex; outer cortical cells small, deeply pig- 
mented, and radially elongated; medulla comprising the greater part of the 
plant, centrally composed of loosely arranged parallel to intertwined hyaline 
filaments, grading outward to many-pointed stellate ganglioid cells connecting 
to the cortex; tetrasporophytes and gametophytes isomorphic; sporangia cru- 
ciately divided, formed laterally from outer cortical cells, scattered through- 
out the plants; monoecious or dioecious, spermatangia pyriform to subglobose, 
formed from outer cortical cells in large superficial sori; nonprocarpic, carpo- 
gonial branches three or four celled, borne laterally on middle cells of the 
cortex; auxiliary cells obvious, intercalary, issuing gonimoblasts directly from 
auxiliary cells, with or without associated nutritive filaments; gonimoblasts de- 
veloping outwardly, becoming carposporophytes without special involucral fila- 
ments, nearly all gonimoblast cells becoming carposporangia; cystocarps re- 
maining embedded, scattered over the blades, with ostioles in slightly raised to 
conical pericarps produced after fertilization by periclinal development of the 
cortex above carposporophytes. 
The family contains a single genus. 
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Figures 321,322. Sebdenia flabellata. 321. Habit, scale 1 cm. 322. Medullary ganglia with 
glandlike cells, scale 25 tm. 


Sebdenia Berthold 1882 
Sebdenia flabellata (J. Agardh) Parkinson 1980, p. 12. 

Isymenia flabellata J. Agardh 1899, p. 62. 

Figures 321 and 322 

Plants saxicolous, soft to turgid and elastic, dark rosy to brownish and pur- 
plish red, 4—30 cm tall, attached by broad, somewhat fleshy discoid holdfasts; 
axes subcylindrical, occasionally flattened at the nodes, repeatedly dichoto- 
mously branched to several orders in one plane, the first dichotomy 0.5—2.5(—4) 
cm above the base, others spaced at distances of 0.7—-3.5 cm, becoming flabel- 
late; axes 0.3-1 cm wide, to 2.3 cm wide below the nodes and bearing occasional 
small marginal proliferations; axes arising and quickly broadening from short 
cuneate to attenuate bases, little if at all tapering to obtuse to short-forked apices; 
inner medulla of thin-walled, loosely arranged axial filaments, 3-10 um diame- 
ter, and long-armed stellate ganglia with centers 18-40 um diameter, giving 
rise to outer ganglioid, loosely arranged medullary cells with centers 12—25 ym 
diameter, these often pit-connected to spherical to pyriform and ellipsoid, dark- 
staining, glandlike cells; cortex of four to seven layers, inner cells large, 20— 
35 um diameter, lightly pigmented, irregularly lobed, and loosely arranged; 
outer cortical cells deeply pigmented, thick walled, elongate, and cylindrical, 
3—6(—9) um diameter and 3—12.5 um long, appearing subpolygonal in surface 
view; tetrasporangia cruciately divided, subglobose to ellipsoid, 13—20(—27) um 
diameter, 19-30 pm long; monoecious or dioecious, spermatangia pyriform, 2— 
2.5 um diameter, one or two formed terminally on outer cortical cells, forming 
large, dense, circumscribing sori below the apices; carpogonial branches three 
or four celled, borne laterally in the middle cortex; auxiliary cells and surround- 
ing vegetative cells darkly staining, the latter producing small-chained nutritive 
filaments after fertilization; gonimoblast initials issued terminally from auxil- 
iary cells, carposporophytes pedicellate on bases of nutritive cells and their fila- 
ments, appearing reniform in surface view, 150—200 ym diameter, lacking in- 
volucral filaments but with four to seven layered pericarps of flattened cortical 
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cells, becoming slightly raised to conical, with small ostioles; carposporangia 
subspherical to irregular, 12-20 jum diameter. 

As S. polydactyla, Schneider 1976; Searles 1981, 1987, 1988. As Halymenia 
polydactyla, Schneider and Searles 1975. 

Known from frequent scattered plants offshore on rock from 21 to 55 m 
in Onslow Bay, May—September, and from 17 to 21 m on Gray’s Reef, June— 
September. 

Distribution: North Carolina, Georgia, southern Florida, Caribbean; elsewhere, 
widespread in tropical and subtropical seas. 

Confusion exists concerning the taxonomy of similar terete Halymenia and 
Sebdenia species in the western Atlantic and Caribbean. After observing the syn- 
types of Isymenia flabellata (the basionym of H. agardhii De Toni) in J. Agardh’s 
Herbarium (Lund), we agree with Parkinson (1980) that they are Sebdenia, and 
not Halymenia. Because the epithet flabellata was not previously occupied in 
Sebdenia as it was in Halymenia (Parkinson 1980), S. flabellata displaces the 
names used here previously: H. polydactyla Bgrgesen (Schneider and Searles 
1975) and S. polydactyla (Bgrgesen) Balakrishnan (Searles 1981). Additionally, 
specimens in the flora identified as H. agardhii, no longer a valid taxon, are re- 
ferred to H. trigona. 

Sebdenia flabellata has been confused with the vegetatively similar Haly- 
menia trigona (as H. agardhii, Schneider and Searles 1975; Norris and Bucher 
1976). In fact, the two plants illustrated for H. agardhii by Taylor (1960, pl. 51, 
figs 1-2) could represent both species. In the flora, S. flabellata is more robust 
and darker pigmented than H. trigona and has branches in only one plane, un- 
like the latter. Furthermore, many of the larger medullary ganglia of S. flabel- 
lata have unique darker-staining, glandlike cells associated with them (see figure 
322). Balakrishnan (1961, as S. polydactyla) considered these glandlike cells to 
be rhizoidal initials, although we cannot find any evidence for this in our speci- 
mens. Reproductively, the two species are substantially different; for instance, 
auxiliary cells are intercalary in vegetative cortical cell filaments in Sebdenia, 
while those of Halymenia are found in specialized accessory ampullae. 


Halymeniaceae 


Plants soft and gelatinous to firm and fleshy or cartilaginous, erect or crustose 
and papillate, simple or alternately to dichotomously and pinnately branched 
or irregularly lobed, arising from small to large discoid holdfasts; upright plants 
terete to strongly compressed, ligulate to foliose, with or without papillate 
outgrowths and midribs; axes multiaxial, cortex composed of radiating simple 
to branched files of small cells at right angles to the axis, outermost cells 
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deeply pigmented and forming compact surfaces; medulla filamentous and sur- 
rounded by refractive stellate cells with long filamentous arms; tetrasporophytes 
and gametophytes isomorphic; sporangia cruciately divided and scattered over 
upper portions of plants or restricted to proliferations, occasionally in raised 
laminal sori; monoecious or dioecious, spermatangia formed from outer corti- 
cal cells, scattered or in sori; nonprocarpic, carpogonial branches two celled and 
borne laterally on innermost cortical cells in specialized accessory branch sys- 
tems (ampullae); fertilized carpogonium or fusion of carpogonium and hypogy- 
nous cell issuing one or more connecting filaments; connecting filaments often 
seeking additional auxiliary cells after contact with first; auxiliary cells obvi- 
ous, intercalary in lower portions of specialized ampullae, issuing gonimoblasts 
outwardly; carposporophytes with or without involucral filaments or pericarps, 
nearly all gonimoblast cells becoming carposporangia; cystocarps remaining 
embedded or slightly raised, scattered over the blades or in fertile proliferations, 
with or without ostioles. 


Key to the genera 


1. Plants with midribs, at least in lower portions ............... Cryptonemia 

lelantsplackingmaidnibsmercnt eisai ee eee etioc ince tere 2 

2. Plants broadly foliose, simple to marginally lobed or divided, or terete and 
pseudodichotomously branched; tetrasporangia scattered over the blades . . . 


Bye TNR eee Ne Nea eee SHEDS dln Oi ne ee yee Pas td Halymenia 
2. Plants narrowly ligulate, bearing marginal pinnae; tetrasporangia grouped in 
bran eles mayseryera yori cks a rape A Grateloupia 


Cryptonemia J. Agardh 1842 

Plants erect, firm, irregularly to palmately lobed or dichotomously to some- 
what irregularly branched, with or without obvious midribs in lower parts of 
the blades; blades flattened and ligulate, mostly above terete stipes, with one or 
more axes arising from small to massive discoid holdfasts, with or without mar- 
ginal proliferations; anatomy as for the family; tetrasporangia developed from 
cortical cells scattered over the blades or restricted to marginal bladelets; dioe- 
cious, spermatangia in large, irregular, superficial sori; carpogonial branches in 
ampullae, two celled; carposporophytes immersed, scattered, nearly all gonimo- 
blast cells becoming carposporangia, slightly elevating one surface of blades by 
thickening of the cortex, with ostioles and few involucral filaments. 
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Cryptonemia luxurians (C. Agardh) J. Agardh 1851, p. 228. 

Sphaerococcus lactuca var. luxurians C. Agardh 1822, p. 232. 

Figure 323 

Plants saxicolous, new growth membranous and pinkish red, older portions 
firm, leathery, and dark rosy red, 5—25 cm tall, attached by small to large discoid 
holdfasts giving rise to one or more simple to branched erect axes; axes broadly 
ligulate above brief to long stipes which extend into the attenuate blade bases 
as midribs reaching about half the total distance, blades pseudodichotomously 
to alternately branched, 1.5—2.5 cm wide, with few to many marginal, prolifer- 
ous, obovoid to subcircular bladelets, at times concentrated on the truncate to 
rounded apices, but occasionally found covering margins throughout as well, 
often several blades issued from extended older terete stipes; margins undulate 
and entire to erose; blades 115-300 ym thick in vegetative portions, medulla 
comprising much of the blade width and composed of densely arranged narrow 
filaments 2—5 tm diameter surrounded by stellate cells with bodies 7-23 tm 
diameter, giving rise to a few-layered cortex that is progressively smaller from 
medulla outward, surface cells 3—5 im diameter, irregularly angular to rounded 
in surface view; tetrasporangia obovoid to ellipsoid, cruciately divided, 7-10 pm 
diameter, 10-13 pm long, densely formed in marginal bladelets near the apices; 
dioecious, spermatangia in patches on marginal bladelets, short ellipsoid, 2— 
3 zm diameter; carposporophytes immersed in marginal bladelets or blade tips, 
globose, 100-150 tm diameter, with basal placentas, involucral filaments, and 
small cortical ostioles; carposporangia subquadrate to irregularly angled, 7.5— 
10 pm diameter. 

Schneider and Searles 1973; Schneider 1976. 

Common offshore from 17 to 40 m in Onslow Bay, obvious May—December, 
but present winter—spring as holdfasts and denuded short stipes; reaches peak 
size, abundance, and reproductive maturity in late summer. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Brazil, 
West Africa. 

This species is rarely collected without heavy encrustations of bryozoans, 
crustose corallines, or other plants and animals, at least in lower (older) por- 
tions. 


Grateloupia C. Agardh 1822, nom. cons. prop. 

Plants erect and soft, main axes pseudodichotomously to somewhat irregularly 
branched, these beset with few to numerous compressed, attenuate, pinnate 
branches; blades narrowly to broadly ligulate and foliose, with one or more 
axes arising from small to massive discoid holdfasts; anatomy as for the family; 
tetrasporangia developed from outer cortical cells, scattered over the blades 
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Figure 323. Cryptonemia luxurians, scale 1 cm. 


Figure 324. Grateloupia cunefolia, scale 1 cm. 


or in sori; monoecious or dioecious, spermatangia in small superficial sori or 
scattered; carpogonial branches in ampullae and two celled; carposporophytes 
small, scattered, and immersed, nearly all gonimoblast cells becoming carpo- 
sporangia, slightly elevating one surface of blades by extensive thickening of the 
cortex, with ostioles and few involucral filaments. 


Key to the species 


1. Plants linear, with numerous marginal pinnate branches ................ 2 
1. Plants narrowly foliose, mostly lacking marginal pinnae, appearing asymmet- 
EKG, U0) JUIHENC. o Goo ci. ob Rae OOo den meta cence ecole mid commen Tie G. cunefolia 
2. Plants with main axes 200 pm or less thick; monoecious with cystocarps 
preatemtiane! 5Osmidiameten sere eee ee cae see rie G. filicina 
2. Plants with main axes thicker than 200 pm; dioecious with cystocarps to 
15 OM Mdiametensymerwes vaca a eee he A ieee G. gibbesii 


Grateloupia cunefolia J. Agardh 1849, p. 85. 

Figure 324 

Plants saxicolous, purplish red to greenish black, 4—40 cm tall, foliose, short 
stipitate, attached by small discoid holdfasts; blades asymmetrical, simple, and 
linear lanceolate to crescent shaped or irregularly to palmately dividing into nar- 
rower strips, tapering to the cuneate bases; margins smooth to dentate or erose, 
undulate, with few narrow to lanceolate proliferations, apices acute; main axes 
1—5 cm wide, 160—250 ym thick, medulla composed of loosely arranged en- 
tangled filaments 1—3 pm diameter surrounded by stellate cells with bodies to 5— 
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Figures 325, 326. Grateloupia filicina. 325. Habit, scale 0.25 cm. 326. Cross section 
through tetrasporangial blade, scale 20 pm. 








10 xm diameter, giving rise to a three- to seven-layered cortex, the cortical cells 
only slightly diminishing from medulla outward, surface cells 2—4 1m diameter, 
irregularly rounded in surface view; tetrasporangia ellipsoid to ovoid, cruciately 
divided, 8—19 1m diameter, 26—35 pm long, formed in the inner cortex of blades; 
carposporophytes immersed in laminae, with few involucral filaments, carpo- 
sporangia subglobose to elongate and irregular, 8—13 xm diameter; cystocarps 
globose, to 130 ym diameter, ostioles inconspicuous. 

Humm 1952. 

Known only from intertidal coquinoid outcroppings at Marineland, year- 
round. 

Distribution: Northeastern Florida to Caribbean, Brazil, Uruguay. 

Grateloupia cunefolia from Marineland has very few marginal proliferations 
and is greater than 1 cm wide, easily distinguishing it from the other two species 
in the flora. 


Grateloupia filicina (Lamouroux) C. Agardh 1822, p. 223. 

Delesseria filicina Lamouroux 1813, p. 125. 

Figures 325 and 326 

Plants saxicolous, firm, purplish and tannish to rosy red, or greenish purple 
to purplish black, 2-10(—45) cm tall, attached by small discoid holdfasts, giving 
rise to one or more branched erect axes on short stipes; axes flattened to 
subterete, simple to di- and trichotomously branched when young, becoming 
markedly pinnate with age, rarely proliferating from the laminae, main axes 
0.5—2.5(—5) mm wide, short to greatly extended pinnae 0.3-1 mm wide, lower 
ones occasionally rebranched; blades 150—200 xm thick, medulla composed of 
loosely arranged, mostly longitudinal filaments 3—4(—7) 4m diameter and sur- 
rounded by small stellate cells, giving rise to a multilayered cortex, progres- 
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sively smaller from medulla outward, surface cells 3-5 um diameter, irregu- 
larly angular to rounded in surface view; tetrasporangia ellipsoid, cruciately 
divided, 11-27 1m diameter, 25-47 um long, often clustered, formed in the 
inner cortex of marginal pinnae; monoecious, spermatangia in scattered patches 
over the blades, formed from outer cortical cells; carposporophytes immersed 
in upper portions of blades and throughout pinnae, with few to several involu- 
cral filaments, carposporangia obovoid to irregular, 7.5—15(—23) um diameter; 
cystocarps compressed globose, 150—260 um diameter, ostioles inconspicuous 
or lacking. 

Hoyt 1920; Williams 1948a, 1949, 1951; Humm 1952; Stephenson and 
Stephenson 1952, pro parte; Taylor 1960; Chapman 1971; Wiseman and Schnei- 
der 1976; Kapraun 1980a; Richardson 1987. 

Common, at times in dense patches, on high intertidal to shallow subtidal rock 
of Cape Lookout jetty, April-November, and infrequently to frequently on other 
jetties and outcroppings throughout the area, year-round. 

Distribution: North Carolina, South Carolina, Georgia, northeastern Florida to 
Caribbean, Brazil; elsewhere, widespread in warm temperate to tropical seas. 

Highly variable within a short vertical distance on Cape Lookout, Grateloupia 
filicina has a wide range of branching patterns of the main axes from simple to 
many times dichotomous and trichotomous, and color variation from green to 
dark purplish red. Plants in the high intertidal are large, subterete, and dark pur- 
plish red. In the lower intertidal and shallow subtidal, plants are smaller, greatly 
flattened, and rosy red unless constantly bombarded with suspended sand parti- 
cles, in which case a long, slender green form is common. Dense patches of this 
species trap and hold sediment, occasionally becoming inundated on the jetty. 


Grateloupia gibbesii Harvey 1853, p. 199, pl. XXVI. 

Figure 327 

Plants saxicolous, greenish to blackish purple, 3-60 cm tall, attached by small 
discoid holdfasts; main axes simple and linear lanceolate to alternately and sub- 
dichotomously ligulate, most tapering to the base, marginally pinnate with nar- 
row to ligulate proliferations, apices acute; main axes 0.3-5 cm wide, short to 
greatly extended pinnae to 9 cm long and 2—3 mm wide, these often bearing mar- 
ginal or, uncommonly, ligulate, linear to irregular pinnules; blades 240—950 um 
thick, medulla composed of loosely arranged entangled filaments 1—4 um diame- 
ter, surrounded by stellate cells with bodies to 5 um diameter, giving rise to a 
three- to eight-layered cortex, the cortical cells only slightly diminishing from 
medulla outward, surface cells 2—4 um diameter, irregularly rounded in surface 
view; tetrasporangia ellipsoid to obovoid, cruciately divided, (7—)10—15(—18) um 
diameter, (11—)28—35(—45) um long, formed in the inner cortex of marginal pin- 
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nae; dioecious, spermatangia in scattered sori over the blades, formed from outer 
cortical cells and 2—3 pm diameter; carposporophytes immersed in blades, with 
several involucral filaments, carposporangia subglobose to irregular, 9-16 jm 
diameter; cystocarps globose to 150 um diameter, ostioles inconspicuous. 

Harvey 1853; Melvill 1875; Hoyt 1920; Taylor 1960; Wiseman and Schneider 
1976. As G. filicina sensu Stephenson and Stephenson 1952, pro parte. 

Known only from the sea jetties at Charleston and Winyah Bay and seawalls at 
the western tip of Sullivan’s Island where the intracoastal waterway leads into 
Charleston Harbor, year-round. 

Distribution: South Carolina (type locality), southern Florida, Caribbean. 

Although placed in synonymy with Grateloupia lanceolata J. Agardh by Ardré 
and Gayral (1961), and with G. doryophora (Montagne) Howe by Dawson et al. 
(1964), we agree with Wiseman (1966), who kept G. gibbesii separate from these 
taxa on the basis of a number of differences in structure and measurements. 
Wiseman (unpublished data) reports greenish-purple as well as blackish-purple 
specimens from turbid waters at the type locality on Sullivan’s Island and finds 
most specimens to be 20 cm or less, significantly smaller than the upper dimen- 
sions of height reported by Harvey (1853) and Hoyt (1920). 


Halymenia C. Agardh 1817, nom. cons. prop. 

Plants erect, lax, and mucilaginous, foliose and simple to irregularly lobed or 
mostly terete and pseudodichotomously to irregularly and marginally branched, 
with or without short terete stipes, one or more blades arising from small discoid 
holdfasts, with or without marginal proliferations; medullary filaments often 
making bridges between stellate ganglia or inner cortical cells on either side of 
the blade, other anatomy as for the family; tetrasporangia developed from corti- 
cal cells, scattered over the blades; monoecious, spermatangia in small to large 
irregular, superficial sori; carpogonial branches in ampullae, two celled; carpo- 
sporophytes small, immersed, and scattered, nearly all gonimoblast cells be- 
coming carposporangia, slightly elevating one or both surfaces of blades, with 
few to several involucral filaments, with or without ostioles. 


Key to the species 


i Plantsitereteyandiereathy, branchediteeeames eee ier H. trigona 
1. Plants narrowly to broadly foliose, simple to lobate or marginally branched 

SOBCR REI satel ue Leica tence aya bopshietroe ene uD Hb aden a home hele eine toes Retieraien. ecto olkcet oles ona Mehenett ateatete ie te Nei aR 2 
2. Plants marginally branched to several orders.................-- H. floresia 
2. Plants simple to lobate or dissected, but not regularly branched.......... 3 
3. Stipes present and obvious, blade texture leathery......... H. bermudensis 
3; Stipes lacking, bladettextureisoit= sere ere eee ie eee ere eta 4 
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Figure 327. Grateloupia 
gibbesii, scale 0.5 cm. 

Figure 328. Halymenia 
bermudensis, scale 1 cm. 





4. Plants less than 4 cm tall and 2 cm broad, blades to 50 um thick ........... 
RR Pp a rv eh cts Saye cea et a Sivan NaS EOE oe relies abso SUBS Sy'8 H. hancockii 
4. Plants greater than 4 cm tall and 2 cm broad, blades thicker than 50 pm 
ee er ee nie ere eka cise H. floridana 


Halymenia bermudensis Collins et Howe 1916, p. 169. 

Figure 328 

Plants saxicolous, firm, foliose, purplish to rosy red, 5-30 cm tall, attached 
by discoid holdfasts giving rise to distinct, thick, simple to branched stipes 2— 
30 mm long, sometimes becoming subrhizomatous and spreading; blades cor- 
date, obovate to suborbicular, simple to lobed, margins plain to undulate, entire 
to dentate; main blades 4-30 mm wide, 60—180 «1m thick, apices rounded ob- 
tuse; medulla composed of mostly transverse bridging filaments 3—8 um diame- 
ter, usually interspersed in older portions with coarser interconnecting filaments 
radiating from obvious stellate ganglia, 15-65 jum diameter, with three to ten 
arms; subcortex with one to three layers in older portions, cells 13—25 um diame- 
ter; cortex with one to three layers, outermost 5-10 sm diameter, subglobose to 
irregularly angular in surface view; tetrasporangia subglobose to ellipsoid, cru- 
ciately divided, 7-13 um diameter, 12—20 pm long, scattered in the outer cortex. 

Schneider 1975a, 1976. 

Uncommon offshore from 25 to 50 m in Onslow Bay, June-August. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil. 

Only tetrasporic plants are known in the flora. 


Halymenia floresia (Clemente y Rubio) C. Agardh 1817, p. 19. 

Fucus floresius Clemente y Rubio 1807, p. 312. 

Figure 329 

Plants saxicolous, gelatinous, pinkish tan to rosy red, 10—40 cm tall, to 30 cm 
wide, attached by small discoid holdfasts giving rise to one or more highly 
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Figure 329. Halymenia floresia, scale 2 cm. 


branched, erect axes on short stipes; main axes distinctly flattened, 0.5—-5 cm 
wide, marginally pinnate to several orders with slender linear branches, sub- 
terete to flattened, 0.2-1 cm wide, each order successively smaller, occasion- 
ally proliferous on the blades, apices acute; blades 120—400 ym thick, medulla 
composed of loosely arranged filaments 3-10 um diameter, grading into occa- 
sional stellate cells; cortex of one or two layers, cells 5-8 tm diameter, elon- 
gate in section and irregular in surface view; tetrasporangia subglobose to short 
ellipsoid, irregularly cruciately divided, 11-18 um diameter, 13-30 pm long, 
scattered in the outer cortex; dioecious, carposporophytes immersed through- 
out axes, on basal pedicels with few involucral filaments, carposporangia sub- 
globose to obovoid and irregular, 7.5—12.5 1m diameter; cystocarps compressed 
globose to reniform in section, 150-230 ym diameter, not projecting, ostioles 
lacking. 

Hoyt 1920; Taylor 1928, 1960; Schneider 1976. 

Infrequent offshore from 30 to 35 m in Onslow Bay, June—August. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, Portugal, Spain, Mediterranean, Canary Islands. 

Plants in the flora range from typical Halymenia floresia with narrow main 
axes and long, linear pinnae to those with broader axes and short, dentate pin- 
nae. These latter specimens are similar to H. pseudofloresia Collins and Howe 
(1916), but are much smaller than those typifying the taxon. Because we have 
found specimens intermediate between the two extremes, it would be difficult to 
recognize H. pseudofloresia as a specific entity in the flora. A comparison of type 
material of these two species would be helpful in distinguishing differences, if, 
in fact, they exist. 
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Figures 330, 331. Halymenia floridana. 330. Habit, scale 2 cm. 
331. Cross section, scale 25 pm. 


Halymenia floridana J. Agardh 1894, p. 59. 

Figures 330 and 331 

Plants saxicolous or conchicolous, gelatinous and foliose, pinkish to rosy red, 
often in part discolored by brown or green endophytes, 5—35(—60) cm tall, 4— 
20 cm wide, attached by discoid holdfasts giving rise to one or more erect blades 
with cuneate bases on short stipes; blades ovate to suborbicular, simple and 
entire to multilobate and greatly erose and laciniate, apices rounded; blades 60— 
550 um thick, medulla composed of loosely to densely arranged, mostly longi- 
tudinal but with some bridging, filaments 3-6 1m diameter, radiating from few 
to many conspicuous large stellate ganglia in the inner cortex, 15-30 »m diame- 
ter; subcortex one or two layered; cortex of one or two fairly uniform, densely 
pigmented, cell layers, cells 5-10 um diameter, irregularly rounded in surface 
view, flattened to rounded triangular and long ellipsoid in section, embedded 
in conspicuous surface jelly; tetrasporangia subglobose to ellipsoid, cruciately 
divided, 8-13 tm diameter, 12-16 um long, scattered in the outer cortex; dioe- 
cious, spermatangia in large, spreading, superficial sori, formed from outer cor- 
tical cells, 2-3 um diameter; carposporophytes in dense to scattered patches, 
immersed, with few to several involucral filaments, carposporangia irregularly 
rounded, 4—8 um diameter; cystocarps subglobose to reniform, 100—250 pm 
diameter, slightly swelling both plant surfaces, ostioles lacking. 

Hoyt 1920; Blomquist and Pyron 1943; Williams 1951; Taylor 1960; Chapman 
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Figures 332, 333. Halymenia hancockii. 332. Habit of cystocarpic plant, scale 2 mm. 333. 
Cross section of tetrasporic blade, scale 20 ym. 





1971; Schneider 1976; Kapraun 1980a; Searles 1981, 1987, 1988. As H. gelinaria, 
Collins and Howe 1916; Hoyt 1920; Williams 1951; Taylor 1960; Kapraun 1980a. 
As H. vinacea sensu Blair and Hall, 1981. 

Common offshore from 17 to 55 m in Onslow Bay, May—November, and from 
17 to 21 m on Gray’s Reef, June-August; uncommon offshore in South Carolina. 

Distribution: North Carolina, South Carolina, Georgia, southern Florida, Gulf 
of Mexico, Caribbean, Brazil. 

The distinctions used to separate Halymenia floridana and H. gelinaria Collins 
and Howe (1916) do not hold upon observation of many specimens. Blade thick- 
ness, orientation of the medullary filaments, appearance of the outer cortex in 
section, and number of stellate ganglia are variable, and each character shows a 
continuum between extremes. We have therefore been unable to find any charac- 
teristic we can reliably associate with different species, and we retain all of the 
specimens under the older epithet. A specimen attributed to H. vinacea Howe 
and Taylor (1931) from South Carolina (Blair and Hall 1981) is also H. floridana. 

Older specimens of Halymenia floridana often appear brown or greenish 
brown due to massive and nearly ubiquitous infestations of Onslowia endophy- 
tica. These plants are often heavily epiphytized as well, most commonly with 
Antithamnionella flagellata. 


Halymenia hancockii W. R. Taylor 1942, p. 98, pl. 3 fig. 6; pl. 14. 

Figures 332 and 333 

Plants saxicolous, firm, small bladed, pinkish to purplish and rosy red, 0.7— 
3.5(—10) cm tall, 3-20 mm wide, attached by small discoid holdfasts giving rise 
to erect axes on stipes 1-3 mm in length; blades oblanceolate to nearly lanceo- 
late, simple to infrequently bifurcate, margins entire, occasionally with mar- 
ginal or laminal proliferations similar to the main blades, apices rounded; blades 
35-50 pm thick, medulla composed of few loosely arranged, longitudinal fila- 
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Figure 334. Halymenia trigona, scale 1 cm. 


ments 3—8 um diameter, connected to inconspicuous three- or four-armed sub- 
cortical cells, conspicuous stellate ganglia absent; cortex single layered, cells 8— 
10 pm diameter, rounded angular and compact in surface view; tetrasporangia 
ellipsoid to obovoid, cruciately divided, 7-13 um diameter, 12—16 1m long, scat- 
tered between cortical cells; ?dioecious, spermatangia unknown; carposporo- 
phytes scattered over lower portions of blades, immersed, with few involucral 
filaments, carposporangia irregularly angled and rounded, 5—7 ym diameter; 
cystocarps circular in surface view, compressed globose to hemispherical in sec- 
tion, 50—280 pm diameter, greatly swelling both plant surfaces, ostioles lacking. 

Schneider 1975a, 1976; Wiseman and Schneider 1976; Searles 1987, 1988. 

Infrequent, only in localized populations offshore from 32 to 50 m in Raleigh 
Bay, Onslow Bay, and Long Bay, June—December, and from 17 to 21 m on Gray’s 
Reef, August. 

Distribution: North Carolina, South Carolina, Georgia, southern Florida, 
Atlantic Colombia. 

Southeastern United States specimens of this species are entire and much 
smaller than the 10 cm plants reported from the type locality, Colombia (Taylor 
1942), but sexual specimens assure the identification (Schneider 1975a). 


Halymenia trigona (Clemente y Rubio) C. Agardh 1822, p. 211. 

Fucus trigonus Clemente y Rubio 1807, p. 318. 

Figure 334 

Plants saxicolous, gelatinous, pinkish and brownish to light rosy red, 5—20 cm 
tall, attached by broad discoid holdfasts giving rise to branched erect axes, stipes 
lacking; axes terete to somewhat flattened, repeatedly dichotomously branched 
to several orders, usually not all in the same plane, the first dichotomy 1.5—2 cm 
above the base, others spaced at distances of 0.5—-1.5 cm below, lengthening to 
3 cm above, sinuses rounded, overall habit becoming flabellate; main axes 2— 
6 mm wide, gradually tapering from bases to apices, ultimate axes 1-2 mm wide, 
apices rounded acute; medulla composed of loosely arranged, mostly longitudi- 
nal filaments 2—5 ym diameter and occasional stellate cells; cortex of a single 
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layer, cells pyriform to clavate, 5—7.5 zm diameter, irregularly rounded to pyri- 
form and ovoid in surface view; tetrasporangia subglobose to ellipsoid, cruci- 
ately divided, 10-15 pm diameter, 15—20 1m long, scattered in the outer cortex; 
dioecious, carposporophytes immersed in median portions of plants, with few to 
several involucral filaments, carposporangia obovoid to irregular, 5—15(—23) jm 
diameter; cystocarps compressed globose, 70-180 ppm diameter, not projecting, 
ostioles inconspicuous. 

As H. agardhii, Hoyt 1920; Williams 1951; Taylor 1960; Schneider and Searles 
1975; Schneider 1976; Searles 1987, 1988. 

Uncommon offshore from 15 to 40 m in Onslow Bay and from 17 to 21 m on 
Gray’s Reef, June—November. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil, Spain, Mediterranean, Morocco; elsewhere, probably 
widespread in tropical and subtropical seas (identified as H. agardhii); however, 
some records are undoubtedly misapplied Sebdenia flabellata. 

Because Parkinson (1980) pointed out that Halymenia agardhii was in actu- 
ality Sebdenia flabellata, terete specimens of Halymenia from the southeastern 
United States, Bermuda, and the Caribbean are now referred to H. trigona (Millar 
1990). Codomier (1974) and Millar (1990) have found that all of the terete species 
of Halymenia worldwide are conspecific with this species originally described 
from Atlantic Spain. H. trigona can easily be distinguished from the similar 
S. flabellata, which bears obvious glandlike cells on inner medullary stellate 
ganglia (see figure 322). H. trigona does not produce glandlike cells (Schneider 
and Searles 1975). Male plants are unknown in the flora. 


Kallymeniaceae 


Plants soft and gelatinous to firm and fleshy, erect, simple to irregularly divided 
or dichotomously to subpinnately branched, arising from small to large discoid 
holdfasts, or parasitic and pulvinate with irregular lobes; axes strongly com- 
pressed, ligulate to foliose; axes multiaxial, cortex with one to a few layers, form- 
ing compact surfaces; medulla thick, filamentous, some surrounded by refrac- 
tive stellate cells with long filamentous arms, or pseudoparenchymatous and 
interspersed with rhizoidal filaments; tetrasporophytes and gametophytes iso- 
morphic or heteromorphic; sporangia cruciately divided, scattered over plants 
or restricted to upper portions of fronds, or formed singly on branched, prostrate 
Hymenoclonium-like phase; dioecious, spermatangia formed from outer cortical 
cells and scattered or in small patches; nonprocarpic with connecting filaments, 
or procarpic, carpogonial branches with three cells, monocarpogonial or poly- 
carpogonial, borne on supporting cells which in some act as auxiliary cells, in 
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others auxiliary cells are distant but homologous to supporting cells of carpogo- 
nial branches; connecting filaments often seeking additional auxiliary cells after 
contact with first; auxiliary cells issuing gonimoblasts outwardly; carposporo- 
phytes with cortical pericarps, nearly all gonimoblast cells become carposporan- 
gia; cystocarps protruding, scattered over the blades or in fertile areas, with or 
without ostioles. 


Key to the genera 


jePlaniseiguilates branched ancdifinmiyrreyaieererricieererrieeilet let Cirrulicarpus 
1. Plants foliose, simple to lobed, and perforated ................ Kallymenia 


Cirrulicarpus Tokida et Masaki 1956 

Plants erect, firm to cartilaginous, pseudodichotomously to polychotomously 
branched; blades flattened and narrowly to broadly ligulate, axes often increas- 
ing from bases to apices, with or without short stipes arising from small discoid 
holdfasts, with or without marginal proliferations; medulla of densely inter- 
twined hyaline filaments of varying sizes, with or without stellate ganglioid con- 
nections, giving rise to several cortical layers of successively smaller cells; 
plants isomorphic, tetrasporangia (where present) developed terminally from 
surface cortical cells or intercalary in subcortical layer, cruciately divided, scat- 
tered over the blades; dioecious, spermatangia in large, irregular, superficial sori; 
mono- or polycarpogonial, carpogonial branches three celled, with one to five 
per supporting cell which bears sterile subsidiary cells; nonprocarpic, carpo- 
sporophytes immersed, scattered or clustered and restricted to outer portions, 
outermost gonimoblast cells become carposporangia, separated by vegetative 
filaments; cystocarps slightly elevating one or both surfaces of blades by thick- 
ening of the cortex, without ostioles. 


Cirrulicarpus carolinensis Hansen 1977a, p. 1, figs 1-63. 

Figures 335 and 336 

Plants saxicolous and epizoic, new growth fleshy and pinkish red, older por- 
tions firm, leathery to cartilaginous and dark rosy to purplish red, 2-16 cm 
tall, attached by small to large discoid holdfasts, giving rise to one or more 
branched erect axes on short stipes; axes broadly ligulate, pseudodichotomously 
branched, lower branches narrowly cuneate, newest growth broadly obovate, 
to 2 cm wide, margins undulate and entire to erose, apices obtuse; blades 
115-400 ym thick, medulla comprising much of the blade width, composed 
of densely entangled narrow filaments 2—3 um diameter surrounded by stel- 
late cells with bodies 10—40 pm diameter, giving rise to a one- or two-layered 
subcortex with subglobose cells 12—40 xm diameter, and a one- or two-layered 
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Figures 335, 336. Cirrulicarpus carolinensis. 335. Habit, scale 1 cm. 336. Partial cross 
section of blade, scale 20 um. 


cortex with subglobose cells 4—8 1m diameter, irregularly angular to rounded 
in surface view; tetrasporangia unknown; dioecious, spermatangia in scattered 
patches, subglobose to short ellipsoid, 2-3 um diameter; one or two carpogo- 
nial branches, with or without subsidiary cells, on supporting cells; carposporo- 
phytes diffuse with gonimoblasts interspersed with vegetative tissue, immersed 
in upper portions of plants, globose to ellipsoid, to 3 mm diameter, with occa- 
sional concentric rings of carposporangia, involucral filaments and ostioles lack- 
ing; carposporangia subglobose to irregularly angled, 8-12 um diameter. 

Hansen 1977a, 1977b. As Cirrulicarpus sp., Schneider 1976. As Cryptonemia 
crenulata sensu Hoyt 1920; Blomquist and Pyron 1943; Williams 1951; Taylor 
1960. 

Frequent on rocks and sea squirts from 4 to 9 m off New River Inlet at Mile 
Hammock Rock (type locality), year-round, and infrequent in localized popula- 
tions offshore from 21 to 24 m in Onslow Bay, June—September. 

Distribution: Endemic to North Carolina and southern Florida. 

A detailed morphological and reproductive investigation by Hansen (1977a) 
showed that specimens from North Carolina previously assigned to Cryptone- 
mia crenulata J. Agardh (Hoyt 1920; Williams 1951) were Cirrulicarpus, a genus 
with two other species from Japan and Australia (Hansen 1977b). Cirrulicarpus 
carolinensis is unique in that it has no true auxiliary cell and produces gonimo- 
blasts directly on vegetative filaments. Furthermore, Hansen (1977a) discovered 
a direct-type life history in culture without tetrasporophytes. Carpospores ger- 
minated into filamentous Hymenoclonium-like prostrate systems, which in time 
developed into multilayered crusts with uprights. The erect axes became multi- 
axial gametophytes similar to those found in the field. 


Kallymenia J. Agardh 1842 


Plants erect, broadly foliose, and lobate, membranous to firm, occasionally per- 
forate or spinose, with or without short stipes arising from small discoid hold- 
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fasts, with or without laminal or marginal proliferations; medulla of loosely ar- 
ranged hyaline filaments of varying sizes surrounded by stellate ganglioid cells, 
giving rise to two to four cortical layers of successively decreasing cells; plants 
isomorphic, tetrasporangia developed from inner or middle cortical cells, cru- 
ciately divided, scattered in the outer cortex of blades; dioecious, spermatan- 
gia in large, irregular, superficial sori; mono- or polycarpogonial, carpogonial 
branches three celled and borne on supporting cells with subsidiary cells; non- 
procarpic, carposporophytes immersed, scattered, nearly all gonimoblast cells 
becoming carposporangia, separated by vegetative filaments; cystocarps slightly 
elevating one or both surfaces of blades by thickening of the cortex, without 
ostioles. 


Kallymenia westii Ganesan 1976, p. 169, figs 1-12, 14, 16—21. 

Figure 337 

Plants saxicolous, gelatinous, and foliose, pinkish to rosy red, 5—20(—30) cm 
tall and wide, attached by small discoid holdfasts; blades suborbicular to reni- 
form, simple to lobate, perforate, margins smooth to erose, apices rounded; per- 
forations variable in size, with small and large intermixed, oval to circular in 
shape, becoming irregular in older plants; blades 200-500 pm thick, medulla 
comprising much of the blade thickness, composed of a few mostly transverse 
bridging filaments 4—6 pm diameter, surrounded by a subcortex of inflated, thin- 
walled, transversely elongate cells, 15-62 um diameter, becoming conspicu- 
ously stellate with projecting arms, giving rise to a single-layered cortex (some- 
times with two layers) with subglobose cells 3-12 1m diameter, irregularly 
rounded in surface view; tetrasporangia subglobose and obovoid to ellipsoid, ir- 
regularly cruciately divided, 10—15 um diameter, 12—25 xm long, scattered in the 





Figure 337. Kallymenia westii, scale 1 cm. 
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outer cortex; dioecious, spermatangia in large superficial sori formed in rosettes 
around outer cortical cells, globose to subglobose, 1—2.5 ym diameter; poly- 
carpogonial, two to four (up to eight) carpogonial branches with subsidiary cells 
on large supporting cells; nonprocarpic, auxiliary cells surrounded by eight to 
fifteen globose to elongate subsidiary cells, forming a large fusion cell after fer- 
tilization; carposporophytes in scattered clusters, immersed, globose, 0.5—-1 mm 
diameter, involucral filaments and ostioles lacking. 

As K. perforata sensu Schneider and Searles 1973; Schneider 1976. 

Infrequent offshore from 26 to 45 m in Onslow Bay, June—August. 

Distribution: North Carolina, Venezuela. 

A small fragment of a carpogonial specimen from Onslow Bay has verified 
that the North Carolina specimens previously assigned to the monocarpogonial 
Kallymenia perforata J. Agardh (Schneider and Searles 1973) are polycarpo- 
gonial and conform to K. westii. In his description of K. westii from Venezuela, 
Ganesan (1976) suggested that all records of K. perforata from the Caribbean 
based on vegetative specimens might represent his newly described species, 
with K. perforata being restricted to the Indian and Pacific oceans. Along with 
differences in the number of carpogonial branches per supporting cell, K. per- 
forata has lobate carpogonial and subsidiary cells, while those of K. westii are 
not lobate (Ganesan 1976). The descriptions of tetrasporangia and spermatangia 
from North Carolina are the first for the species. 


Plocamiaceae 


Plants erect and firm, flattened to membranous and repeatedly pinnately 
branched, bushy, arising from small to large discoid holdfasts, or parasitic and 
pulvinate, terete and pectinately branched; plants uniaxial, pseudoparenchyma- 
tous throughout, apical cells distinct, ultimate branches pectinate; cortex com- 
pact, generally few layered, composed of small, deeply pigmented cells en- 
closing the medulla of progressively larger, isodiametric, hyaline cells, largest 
centrally; tetrasporophytes and gametophytes isomorphic; sporangia zonately 
divided, formed below the surface among cortical cells of specialized branch- 
lets; spermatangia formed in superficial sori on ultimate branchlets; procarpic, 
carpogonial branches three celled, borne laterally on supporting cells which 
function as auxiliary cells, forming fusion cells after fertilization, gonimoblasts 
radiating outwardly in rows, outer cells developing as seriate carposporangia; 
cystocarps without involucres or ostioles, marginal and projecting from the 
plant surface or laminal in special branchlets and appearing stalked at maturity. 
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Figure 338. Plocamium brasiliense, 
scale 1 mm. 





Plocamium Lamouroux 1813, nom. cons. 

Plants erect and firm, flattened to membranous and repeatedly pinnately 
branched, sympodial, bushy, arising from small to large discoid holdfasts and 
spreading by secondarily attached prostrate branches with rhizoidal pads; plants 
uniaxial, pseudoparenchymatous throughout, apical cells distinct, branching 
alternately distichous, at least the final two orders pectinate; anatomical and re- 
productive characteristics as for the family. 


Plocamium brasiliense (Greville) Howe et Taylor 1931, p. 14, figs 7—8. 

Thamnophora brasiliensis Greville in Saint-Hilaire 1833, p. 448. 

Figure 338 

Plants saxicolous and epiphytic, erect, 2-5(—10) cm tall, light rosy to pur- 
plish red, attached by small discoid holdfasts, entangled and spreading, sec- 
ondarily attached by rhizoidal pads issued from tips and margins of prostrate 
stoloniferous branches and branches entwined around other algae; axes flat- 
tened, 0.7—1(-1.5) mm wide centrally, 130-330 pm thick, with or without in- 
conspicuous midribs in tapering lower portions but microscopically showing 
at apices, axes two to four times alternately pinnate, branches near apices fal- 
cate secund curving toward axes, apices acute; branches regular to irregular in 
alternate pairs of threes, proximal members of the pairs falcate to long deltoid, 
simple, entire to few toothed on the outer margins, 0.5—1(—1.5) mm diameter at 
bases, 1—2(—4) mm long, distal members short to long, rebranched in the man- 
ner of main axes, occasionally undeveloped or subsimple, ultimately beset with 
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short, rostrate to acute, secund, simple or similarly rebranched pinnae; pseudo- 
parenchymatous medulla composed of mixed-sized cells, largest 100—250 um 
diameter, below obscuring the axial row and showing through the cortical sur- 
face, abruptly producing a one-celled inner and then outer cortex with mixed- 
sized cells 8-35 tm diameter in greatest dimension and subglobose to irregu- 
lar in surface view; tetrasporangia ovoid, zonate, 31-52 ym diameter, 57—76 um 
long, in paired series in simple to furcate and bifurcate, obtuse ultimate branch- 
lets; dioecious, spermatangia in superficial sori on ultimate branchlets, 3.5—5 ym 
diameter; carposporangia pyriform, 27—42 tm diameter, 42-55 pm long, cysto- 
carps globose, 0.6—0.7 mm diameter, without ostioles, scattered throughout the 
plant. 

Schneider and Searles 1973; Schneider 1976; Wiseman and Schneider 1976; 
Blair and Hall 1981. 

Infrequent offshore from 23 to 50 m, southeast of Cape Fear in the Frying Pan 
Shoals area to off Charleston, June—September. 

Distribution: North Carolina, South Carolina, Netherlands Antilles, Vene- 
zuela, Brazil. 

Only vegetative plants are known in our flora. 


Sarcodiaceae 


Plants firm, wiry to cartilaginous, or soft and flexible, erect, branched or 
lobed, one or more blades arising from small to large discoid to crustose 
holdfasts; plants terete to strongly flattened, slender to broadly ligulate and 
foliose, with or without marginal proliferations; axes multiaxial, cortex com- 
posed of radiating files of progressively smaller cells at right angles to the axis, 
outer rows deeply pigmented; medulla composed of axially elongated, hyaline, 
thin-walled pseudoparenchymatous or filamentous cells; tetrasporophytes and 
gametophytes isomorphic; sporangia (where known) laterally produced from 
inner to outer cortical cells, zonately divided, in scattered sori or raised nema- 
thecia; dioecious, spermatangia formed in widespread to subterminal superficial 
raised sori; procarpic and unicarpogonial or nonprocarpic and polycarpogonial; 
carpogonial branches three or four celled, borne on large supporting cells in the 
inner cortex which in some genera later function as auxiliary cells, others with 
more distant auxiliary cells; gonimoblasts issued outwardly, carposporophytes 
developing from large, basal, irregular to reticulate fusion cells or from auxiliary 
cells producing small-celled central vegetative tissue, carposporangia develop- 
ing from nearly all gonimoblast cells or from the most distal two to four cells; 
cystocarps strongly projecting, marginal, scattered over the blades or in special- 
ized papillae, single or grouped, with thick pericarps and obvious ostioles. 
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Figures 339, 340. Trematocarpus papenfussii. 339. Habit, scale 1 cm. 340. Partial cross 
section, scale 25 pm. 


Trematocarpus Kiitzing 1843 

Plants erect to prostrate and spreading in dense turfs, wiry to cartilaginous, re- 
peatedly dichotomously branched, becoming fastigiate; axes terete to slightly 
flattened above, slender to narrowly ligulate; medulla loosely to densely fila- 
mentous, remaining anatomical characteristics as for the family; tetrasporan- 
gia formed in scattered nemathecial sori, zonately divided; gonimoblasts issued 
from uppermost cells of large, irregular, basal fusion cells, the thin, compact 
fascicles producing terminal carposporangia; cystocarps scattered throughout 
the plants, single or clustered, protruding, hemispherical to globose, with thick 
pericarps and obvious ostioles. 


Trematocarpus papenfussii Searles 1972, p. 21, fig. 3. 

Figures 339 and 340 

Plants saxicolous, wiry and cartilaginous, light brownish to rosy red, erect 
to 22 cm tall, firmly attached by crustose holdfasts, each giving rise to several 
highly branched upright axes and becoming crowded; axes terete, some slightly 
compressed above, 0.3—0.5(—0.7) mm diameter below, tapering to 2.5-3 mm 
diameter near the rounded apices, sparsely and suboppositely branched be- 
low, dichotomously to pseudodichotomously branched to several orders above, 
fastigiately organized; multiaxial, medulla of compact, thin-walled, axially elon- 
gated parallel cells, appearing pseudoparenchymatous in transverse section, 14— 
30 um diameter, 160—225 xm long; inner cortex of axially elongate cells, 20— 
26 ym diameter, 60—90 pm long, outer cortex of radially elongate cells, 3-8 pm 
diameter, 8—15 pm long, elongate and irregularly rounded in surface view; tetra- 
sporangia and gametangia unknown. 

Searles 1972; Schneider 1976. 

Infrequent offshore from 23 to 50 m, southeast of Cape Fear in the Frying Pan 
Shoals area, May—December. 

Distribution: Endemic to North Carolina as currently known. 
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Rhizophyllidaceae 


Contarinia Zanardini 1843 


Questionable Record 


Contarinia magdae Weber-van Bosse in Bgrgesen 1916, p. 128, fig. 137. 

Williams (1951) reported this species in the flora based on material rarely 
collected offshore in Onslow Bay. Unfortunately, this record cannot be verified 
with voucher, or more recent, specimens. If the Williams specimens were tetra- 
sporic, it is doubtful that they could be confused with Peyssonnelia. Neverthe- 
less, macroscopic features of Contarinia magdae are shared with P. atlantica 
Schneider and Reading (1987). Both crusts are firmly affixed to the substrate, 
and calcification is hypobasal to the fleshy, thick perithallus. Until its existence 
in our area can be proven, this species will remain a questionable member of 
the flora. 


Cystocloniaceae 


Plants erect or prostrate and firm, wiry to thick cartilaginous, alternately to ir- 
regularly radially branched, often marginally proliferous, arising from small dis- 
coid or fibrous holdfasts, some later becoming secondarily attached and spread- 
ing; axes terete to flattened, slender to foliose, uniaxial, pseudoparenchymatous 
with persistent axial rows, some with rhizoids investing the axial row; cortex 
compact, few layered, composed of small, deeply pigmented cells enclosing 
the medulla of progressively larger, isodiametric, hyaline cells of parallel fila- 
ments, outer layer complete or incomplete and forming rosettes around subsur- 
face cortical layer; outer surface with or without delicate hyaline hairs; tetra- 
sporophytes and gametophytes isomorphic; sporangia zonately divided, formed 
among cortical cells scattered throughout, in sori, or restricted to prolifera- 
tions; monoecious or dioecious, spermatangia formed in outer cortex, scattered 
or in discrete sori, or restricted to ultimate branchlets; procarpic, carpogonial 
branches three (rarely four) celled, borne on inner cortical cells; cells of asso- 
ciated branches or daughter cells of supporting cells functioning as auxiliary 
cells, issuing one gonimoblast which radiates inwardly or outwardly, with large 
fusion cells or small celled, basal or central zones bearing gonimoblast filaments, 
in some genera some gonimoblasts becoming sterile threads which separate 
fertile filaments, outer gonimoblast cells developing as seriate carposporangia; 
carposporophytes enclosed by multilayered pericarps without ostioles; cysto- 
carps formed on blades, margins, or specialized papillae or branchlets, greatly 
projecting from plant surfaces. 
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Figures 341, 342. Craspedocarpus humilis. 341. Habit, scale 0.5 cm. 342. Cross section, 
scale 100 ppm. 


Craspedocarpus Schmitz in Schmitz et Hauptfleisch 1896 

Plants erect, narrowly to broadly ligulate, pseudodichotomously to irregularly 
branched to several orders, arising from small discoid holdfasts, occasionally 
having lower axes secondarily attached by adventitious marginal holdfasts; main 
axes flattened throughout, with occasional to frequent flattened to terete mar- 
ginal proliferations, indistinct nerves usually present at least in young portions 
of axes, but often throughout; anatomy as for the family, with distinct cortical 
rosettes and often with abundant hair cells; tetrasporangia formed from outer 
cortical (rosette) cells, enlarging inwardly, scattered over the axes or restricted to 
marginal proliferations, in one formed in laminal sori; monoecious or dioecious, 
spermatangia scattered over the axes, formed from rosette cells; carpogonial 
branches three (rarely four) celled, borne on inner cortical cells along margins 
of main axes and proliferations; carposporophytes with small-celled nutritive 
tissue and gonimoblast initially developing inwardly, at maturity with central 
large-celled tissues issuing carposporangia in chains, interspersed with nutri- 
tive filaments and elongate sterile filaments which connect with the pericarps, 
without involucral filaments; cystocarps prominent and protuberant, scattered 
on margins or restricted to proliferations, occasionally on blades, ostioles incon- 
spicuous or lacking. 


Craspedocarpus humilis C. W. Schneider 1988, p. 2, figs 1-18. 

Figures 341 and 342 

Plants erect and lax, saxicolous or conchicolous, dark rosy red, 2-3.5 cm 
tall; axes flattened, 2-3 mm diameter in main axes, tapering to 1 mm in lesser 
branches, 300—450 um thick, alternately and suboppositely branched to four 
orders from the margins, appearing pinnate, often arcuate, with marginal linear- 
lanceolate proliferations in lower portions, apices acute; axial row obvious in 
cross section, cells 7-20 um diameter, to 500 pm long, surrounded by a me- 
dulla of large, hyaline, transversely compressed cells to 200 1m wide, decreas- 
ing in size from center outward to a three-layered, densely pigmented cortex, 
outermost cells forming an incomplete rosettelike layer around subsurface cor- 
tical cells, rosette cells occasionally bearing short unicellular hairs to 500 1m 
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long; rosette cells 5-30 1m diameter, subglobose to highly irregular in surface 
view, subsurface cells subglobose to irregularly ellipsoid in surface view; tetra- 
sporangia ellipsoid to obovoid and arcuate, zonately divided, 28—43 ym diame- 
ter, 50—75 ttm long, in extensive irregular sori covering much of the main axes 
and branches, occasionally restricted in small distinct sori in youngest portions 
of the axes; monoecious, spermatangia globose to obovoid, formed on rosette 
cells in small rosettes throughout, 2—3 pm diameter; carpogonial branches three 
celled, carposporangia subglobose to obovoid, 17-30 tm diameter, formed in 
terminal chains on gonimoblasts surrounding large-celled vegetative tissues; 
cystocarps marginal, less often on laminae, hemispherical with globose carpo- 
sporophytes, 425-625 tm diameter, surrounded by stretched cortical cells and 
producing thin pericarps without ostioles. 

Schneider 1988. 

Infrequent offshore from 35 to 40 m in Onslow Bay, June—August. 

Distribution: Endemic to North Carolina as currently known. 

A detailed discussion of the reproductive and vegetative morphology of this 
taxon is given by Schneider (1988). 


Wurdemanniaceae 


Wurdemannia Harvey 1853 


Questionable Record 


Wurdemannia miniata (Duby) Feldmann et Hamel 1934, p. 544. 

Gigartina miniata Duby 1830, p. 953. 

As W. setacea, Blomquist and Pyron 1943; Williams 1948a; Searles and 
Schneider 1978. 

Vouchers of this species from the flora have not been located, nor has it been 
collected since Williams (1948a) reported it as infrequent on the seaward side of 
Cape Lookout jetty in fall and summer. 


Solieriaceae 


Plants firm and cartilaginous but flexible, erect, branched or lobed, arising from 
small to large discoid to crustose holdfasts, or parasitic and pulvinate with sev- 
eral lobes; plants terete to strongly flattened, slender to broadly ligulate and 
foliose, with or without marginal and laminal proliferations; axes multiaxial 
or uniaxial, cortex composed of radiating files of progressively smaller cells at 
right angles to the axis, outer rows deeply pigmented; medulla composed of 
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loosely to densely arranged, axially elongated, hyaline filamentous cells; tetra- 
sporophytes and gametophytes isomorphic; sporangia laterally produced from 
outer cortical cells, zonately divided, scattered throughout the plants; dioecious, 
spermatangia formed in widespread to subterminal superficial raised sori; non- 
procarpic, carpogonial branches three (rarely four) celled and borne on large 
supporting cells in the inner cortex; auxiliary cells scattered and in positions 
similar to carpogonial branches, cells surrounding auxiliary cells dividing prior 
to gonimoblast initiation, single gonimoblast initials issued inwardly into the 
medulla; carposporophytes developing from large central fusion cells or from 
small-celled central vegetative tissue, carposporangia developing from nearly all 
or only distal gonimoblast cells; cystocarps embedded to swelling one or both 
plant surfaces, marginal, scattered over the blades or in specialized papillae, 
with pericarps and obvious ostioles. 


Key to the genera 


il, Mlevarus lonely nollivows, IlokUE) poo occu avconcdooccuo90udo0u0dac Meristotheca 
1. Plants terete to flattened and ligulate, branched ........................ 2 
2ePlantshwaithispinesonspuniikelbranches) seared eeerencterrece seria 3 
2ePlantsilackingyspinesiomspunlike branches). ieee ast 4 
3. Axes terete; cystocarps with central fusion cells................ Eucheuma 
3. Axes flattened; cystocarps with multicellular sterile central tissues ........ 

RT PE eR Nie Tne: Ne eR eee Maen ene oa cite Lane a Bes Meristiella 
AMI AKES ONE LE mame tekst be rele aale mndaehaueea one ieee vane case ielclene aiteetedntero deli ner one ctetetcusie soe wun dee 5 
AMAXE Sullatlene dance, Hae aire oe le ea en etn ee Rn ten one noes 6 
5. Axes to 1 mm diameter; cystocarps with central fusion cells....... Solieria 
5. Axes to 5 mm diameter; cystocarps with multicellular sterile central tissues 


He ras Roe eer otal oe oereae ronson aaa alee eae Agardhiella (in part) 
Gublantsidichotomousiybranchede ere eee Sarcodiotheca 
6. Plants alternately to oppositely pinnately branched. ... Agardhiella (in part) 


Agardhiella Schmitz in Schmitz et Hauptfleisch 1896 

Plants firm, erect, terete to flattened, radially alternately to pinnately branched, 
with or without adventitious branches arising from cartilaginous discoid hold- 
fasts; multiaxial, medulla of densely intertwined hyaline filaments giving rise 
to inner cortical cells and progressively smaller, anticlinally developed, pig- 
mented outer cortical cells; tetrasporangia and spermatangial sori as for the 
family; carpogonial branches three (sometimes four) celled, with reflexed tricho- 
gynes; gonimoblasts forming toward the medulla from the inner cortex through- 
out the blades, carposporophytes with large, diffuse, small- and large-celled cen- 
tral vegetative tissue, surrounded by fertile gonimoblast filaments with short 
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Figure 343. Agardhiella ramosissima. 
Habit, scale 0.5 cm. 


distal chains of three or four carposporangia interspersed with isolated sterile 
strands of involucral tissue; cystocarps embedded, swelling one blade surface 
or marginal; thick pericarps with filamentous involucral linings and obvious 
ostioles. 


Key to the species 


1. Plants flattened, pinnately branched ..................... A. ramosissima 
1. Plants terete, radially to subpinnately branched ............... A. subulata 


Agardhiella ramosissima (Harvey) Kylin 1932, p. 17. 

Chrysymenia ramosissima Harvey 1853, p. 190, pl. XXXB. 

Figures 343 and 344 

Plants saxicolous, firm, fleshy, flattened, light brownish to rosy red, 5—20(—30) 
cm tall, attached by cartilaginous discoid holdfasts; main axes markedly com- 
pressed, 2—6(—15) mm diameter, alternately to oppositely pinnately branched to 
three or four orders, with or without adventitious branches, smaller ultimate 
branches less flattened to terete, tapering to bases and acute apices; medulla of 
loosely arranged filaments, 2.5—5 um diameter, giving rise to the radially orga- 
nized inner cortex of three to four layers of hyaline, radially elongate to angular, 
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Figures 344. 

Agardhiella ramosissima. 
Partial cross section, scale 
75 pm. 





thick-walled cells, 50-150 pm diameter, tapering to the outer one- to two-celled 
cortex of densely pigmented, elongate cells 7.5-12.5 um diameter; tetrasporan- 
gia in densely scattered patches in the outer cortex throughout except at tips 
and on older main axes, irregularly obovoid to ellipsoid, zonately divided, 30— 
50 um diameter, 47—78 ym long; dioecious, carposporangia formed in terminal 
chains of three to four on short gonimoblasts surrounding large, diffuse central 
vegetative tissues; carposporangia subglobose to irregularly ellipsoid, 17-38 um 
diameter, 20—45 um long; cystocarps globose, 1-1.7 mm diameter, with thick 
pericarps and obvious ostioles. 

Taylor 1942, 1960. As Rhabdonia ramosissima, Hoyt 1920. As Neoagardhiella 
ramosissima, Schneider and Searles 1973; Schneider 1976. 

Locally frequent offshore from 19 to 40 m in Onslow Bay, May—August. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil. 


Agardhiella subulata (C. Agardh) Kraft et Wynne 1979, p. 329. 

Sphaerococcus subulatus C. Agardh 1822, p. 328. 

Figure 345 

Plants saxicolous, firm, fleshy to cartilaginous, terete, purplish, greenish, and 
brownish to rosy red, 7—45 cm tall, attached by cartilaginous discoid holdfasts; 
axes slender to greatly thickened, 0.5-5 mm diameter, radially and alternately 
branched to several orders, occasionally subpinnate or secund, with or without 
adventitious branches, branches basally constricted or tapering to the bases, tips 
acute to rounded; medulla of densely tangled filaments, 2.5—7.5 um diameter, 
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Figure 345. Agardhiella 
subulata, scale 1 cm. 


giving rise to the radially organized inner cortex of three or four layers of hya- 
line, radially elongate to angular, thick-walled cells, 60—250 jsm diameter, taper- 
ing to the outer one- to two-celled cortex of densely pigmented, elongate cells 5— 
10 um diameter; tetrasporangia scattered in the outer cortex throughout except 
at tips and on older main axes, obovoid to ellipsoid, zonately divided, 22-44 um 
diameter, 47—78 ym long; dioecious, spermatangia formed in scattered patches 
throughout, ellipsoid, 6-7 um diameter, 14-17 um long; carposporangia formed 
in terminal chains of three or four on short gonimoblasts surrounding large, dif- 
fuse central vegetative tissues; carposporangia irregularly ellipsoid, 15-30 pm 
diameter, 34—47 um long; cystocarps globose, 1-2 mm diameter, with thick peri- 
carps and obvious ostioles. 

Gabrielson and Hommersand 1982b. As Rhabdonia baileyi, Bailey 1851. As 
Rhabdonia tenera, Melvill 1875; Johnson 1900. As Agardhiella tenera, Hoyt 
1920, pro parte; Williams 1948a, 1951; Taylor 1957, 1960, pro parte. As Neo- 
agardhiella baileyi, Schneider 1976; Wiseman and Schneider 1976; Kapraun 
1980a. As Solieria chordalis sensu Harvey 1853; Curtis 1867. As Eucheuma 
gelidium sensu Hoyt 1920, pro parte. 

Common on intertidal rock of area jetties throughout the area, year-round, but 
reaching peak size and abundance April—July, and infrequent offshore from 29 
to 45 m in Onslow Bay, June. 
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Distribution: Massachusetts to Virginia, North Carolina, South Carolina, 
northeastern Florida to Gulf of Mexico, Caribbean, Brazil. 

Gabrielson (1985) provided a clarification of the current generic and specific 
names of this species with a confused nomenclatural history. A thorough mor- 
phological study of this species, including specimens from the Carolinas, was 
made by Gabrielson and Hommersand (1982b). Throughout its range Agard- 
hiella subulata is pleiomorphic both between and among populations. It ranges 
from thick, cartilaginous, and sparingly branched to thin or thick, soft, and copi- 
ously branched. Slender plants can be confused with Solieria filiformis, which 
is restricted to offshore habitats; however, A. subulata is rare offshore and com- 
mon intertidally. Cystocarpic specimens are useful in distinguishing these two 
species. 


Eucheuma J. Agardh 1847 

Plants firm, erect, terete to flattened, radially to bilaterally branched, with or 
without papillae and/or spines, arising from cartilaginous discoid holdfasts, or 
prostrate and secondarily attached by rhizoidal bundles issued from branches; 
multiaxial, medulla of thin, densely intertwined hyaline filaments, or large cells 
interspersed with rhizoidal filaments, giving rise to inner cortical cells and pro- 
gressively smaller, anticlinally developed, pigmented outer cortical cells; tetra- 
sporangia and spermatangial sori as for the family; carpogonial branches three 
celled, with reflexed trichogynes; gonimoblasts forming toward the medulla 
from the inner cortex throughout the blades, carposporophytes with large, regu- 
lar, central fusion cells surrounded by short, fertile gonimoblast filaments with 
terminal carposporangia interspersed with isolated sterile filaments connected 
to involucral tissue; cystocarps embedded, swelling one blade surface or mar- 
ginal; thick pericarps with filamentous involucral linings and obvious ostioles. 


Eucheuma isiforme var. denudatum Cheney 1988, p. 214, fig. 7. 

Figures 346 and 347 

Plants saxicolous and conchicolous, cartilaginous, terete, dark rosy red, erect, 
16—30(—50) cm tall, attached by cartilaginous discoid holdfasts or spreading 
by secondary attachments from prostrate branches; axes 2—5(—8) mm diameter, 
smooth to nodulose, radially alternately to suboppositely branched to two to 
four orders, branches not basally constricted, but tapering to bases and acute 
tips, ultimate branches infrequent, 1-5 cm long; short, acute spines few or lack- 
ing; medulla of densely tangled filaments, 3-6 um diameter, giving rise to the 
radially organized inner cortex of two or three layers of hyaline, ellipsoid and 
subglobose to stellate, thin-walled cells, 12-60 um diameter, decreasing in size 
to the outer layer of densely pigmented ellipsoid cortical cells 5—7 1m diame- 
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Figures 346, 347. Eucheuma isiforme 
var. denudatum. 346. Habit of cystocar- 
pic plant, scale 2 cm. 347. Partial cross 
section, scale 50 pm. 


ter; tetrasporangia scattered in the outer cortex throughout except at tips and 
on older main axes, obovoid to ellipsoid, zonately divided, 12-20 pm diameter, 
35—55 um long; dioecious, carpogonial branches forming in nemathecia in upper 
one-third of papillate outgrowths; carposporangia formed in terminal chains of 
two on short gonimoblasts surrounding large central fusion cells; carposporan- 
gia obovoid to ellipsoid, 9-14 um diameter, 15-26 pm long; cystocarps single, 
paired, or clustered, immersed in the tips of papillae, thus appearing stalked, 
0.5—-1.8 mm diameter, with thick pericarps and obvious ostioles. 

Gabrielson 1983; Cheney 1988. As Eucheuma gelidium sensu Hoyt 1920, pro 
parte. As E. isiforme, Schneider and Searles 1973, 1979; Schneider 1976. 

Locally frequent offshore from 21 to 40 m, southeast of Cape Fear in the Frying 
Pan Shoals area, June—September. 

Distribution: North Carolina, southern Florida, Gulf of Mexico. 

Recent morphological studies of Eucheuma isiforme, including specimens 
from North Carolina, have greatly increased our understanding of the infra- 
familial relationships of this taxon (Gabrielson 1983). Although specimens of 
var. denudatum from the west coast of Florida are totally devoid of spines 
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(Cheney 1988), spines are always present on plants from North Carolina and are 
therefore useful in helping distinguish this species from other terete species with 
filamentous medullas, such as Agardhiella subulata. Interestingly, although 
Cheney (1988) described his new variety as “conspicuously spineless,” he cited 
Carolina specimens under the entity, and in a key for the varieties distinguishes 
var. denudatum as having “few or no spines.” 


Meristiella Cheney in Gabrielson et Cheney 1987 

Plants firm, erect, terete to flattened, alternately to suboppositely branched, 
mostly in one plane, with ultimate short spikelike or spinelike branches, with or 
without adventitious branches, axes arising from discoid holdfasts; multiaxial, 
medulla of densely intertwined hyaline filaments giving rise to hyaline inner 
cortical cells and progressively smaller, anticlinally developed, pigmented outer 
cortical cells; tetrasporangia and spermatangial sori as for the family; carpo- 
gonial branches three celled, with reflexed trichogynes; gonimoblasts forming 
outwardly from the inner cortex throughout the blades, carposporophytes with 
large, diffuse, small- and large-celled central vegetative tissue surrounded by 
fertile gonimoblast filaments with short distal chains of two or three carpospo- 
rangia interspersed with isolated sterile strands of gonimoblast tissue; cysto- 
carps embedded, greatly swelling one blade surface or marginal, often with one 
or more associated spines of varying lengths; thick pericarps with filamentous 
involucral linings and obvious ostioles. 


Meristiella gelidium (J. Agardh) Cheney et Gabrielson in Gabrielson et Cheney 
1987, p. 483, figs 1-4, 7-26. 

Sphaerococcus gelidium J. Agardh 1841, p. 17. 

Figures 348 and 349 

Plants saxicolous, firm, fleshy, flattened, rosy red, 10-18 cm tall, attached 
by cartilaginous discoid holdfasts; main axes markedly compressed, 3-7 mm 
diameter, mostly percurrent, gradually tapering to acute apices, alternately to 
suboppositely branched to four or five orders, with few or no adventitious 
branches, ultimate spinelike to spikelike branches flattened to terete, 4-36 mm 
long, often dense, causing margins to appear subentire to spinulose proliferous; 
medulla of loosely arranged filaments, 4-8 um diameter, giving rise to the radi- 
ally organized inner cortex of three to five layers of hyaline, radially elongate 
to angular, thick-walled cells, 80-180 wm diameter, decreasing in size to 
the outer two- to four-celled cortex of densely pigmented elongate cells 5— 
10 um diameter; tetrasporangia in densely scattered patches in the outer cortex 
throughout except at tips and on older main axes, irregularly obovoid or ovoid 
to ellipsoid, zonately divided, 10-20 um diameter, 34—51 xm long; dioecious, 
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Figures 348, 349. Meristiella gelidium. 348. Habit, scale 1 cm. 349. Partial cross section, 
scale 20 pm. 


carposporangia formed in terminal chains of two or three on short gonimoblasts 
surrounding large, diffuse central vegetative tissues; carposporangia subglobose 
to irregularly ellipsoid, 22-26 um diameter, 30—38 um long; cystocarps globose, 
0.8—1 mm diameter, with thick pericarps, few to several, short to long spines, 
and obvious ostioles. 

Gabrielson and Cheney 1987. As Eucheuma gelidium, ?Hoyt 1920. 

Infrequent, southeast of Cape Fear in Onslow Bay from 30 to 32 m, July— 
August. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil. 

All of the Hoyt specimens labeled Eucheuma gelidium that we have dis- 
covered are either Agardhiella subulata or Eucheuma isiforme var. denudatum 
(Searles and Schneider 1978). Our recent collections of robust reproductive 
plants in Onslow Bay confirm the occurrence of Meristiella gelidium in the Caro- 
linas. 


Meristotheca J. Agardh 1872 

Plants firm, erect, broadly ligulate to foliose, at first simple, but becoming ir- 
regularly to palmately and proliferously lobed or divided, with or without papil- 
late outgrowths of the margins and blades, arising from cartilaginous discoid 
holdfasts; multiaxial, medulla of loosely arranged, intertwined hyaline filaments 
giving rise to inner stellate cortical cells and progressively smaller, anticlinally 
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developed, pigmented outer cortical cells; tetrasporangia and spermatangial sori 
as for the family; carpogonial branches three celled with reflexed trichogynes, 
in some associated with sterile cells on supporting cells; gonimoblasts forming 
mostly on short to long papillae throughout the blades, carposporophytes with 
a large, small-celled central vegetative tissue surrounded by fertile gonimoblast 
filaments with distal carposporangia periodically separated by filamentous in- 
cursions of involucral tissue lining the pericarps; cystocarps embedded, occa- 
sionally appearing stalked from positions in papillae, swelling one or both sur- 
faces; thick pericarps with obvious ostioles. 


Meristotheca floridana Kylin 1932, p. 29, figs 6a—6c. 

Figures 350 and 351 

Plants saxicolous, firm, fleshy, foliose, light to dark rosy red, 10-52 cm tall, 
attached by cartilaginous discoid holdfasts; axes greatly flattened above short 
stipes, 300—700 pm thick, 5-25 cm diameter, simple to irregularly divided and 
palmately lobed, with or without laminal and marginal papillate outgrowths, 
with or without marginal proliferations; medulla of loosely arranged filaments 
2.5-12.5 um diameter, giving rise to the radially organized inner cortex of anasto- 
mosing, transversely elongate, irregular to stellate cells, 12.5-50 um diameter, 
37.5-100 pm long, decreasing in size to the two-layered outer cortex with sur- 


Figures 350, 351. Meristotheca floridana. 
350. Habit, scale 1 cm. 351. Cross section, 
scale 100 pm. 
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face cells 5—7.5 um diameter, cortical cells irregularly rounded in surface view; 
tetrasporangia borne on plants lacking papillae, ellipsoid, zonate to irregularly 
cruciate, 12.5—18 tum diameter, 22—25(—40) ym long, scattered in the outer cor- 
tex; dioecious, spermatangia produced from outermost cortical cells in superfi- 
cial sori over all but the most basal regions on nonpapillate plants, giving the 
surfaces mottled appearances, spermatangia 1—3 pm diameter; carposporophytes 
forming in small papillae, carposporangia ellipsoid to subglobose, 7.5-18 1m 
diameter, 7.5—25 xm long; cystocarps hemispherical, protruding on only one 
surface, with obvious ostioles, single or paired, to 0.7—2 mm diameter, the tips 
of papillae often appearing as thorns on sessile or stalked cystocarps. 

Taylor 1960; Schneider 1976; Kapraun 1980a. As M. duchassaingii, Hoyt 1920; 
Williams 1951. 

Common offshore in Onslow Bay, infrequent in Raleigh Bay, from 15 to 55 
m, May—December, reaching peak size and abundance June—September; on the 
shallow reef at 6.5 m off New River Inlet, and occasionally subtidally on the 
Masonboro Inlet jetty, summer. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean. 

Both zonate and irregularly cruciate tetrasporangia can be found on the same 
specimen. 


Sarcodiotheca Kylin 1932 

Plants firm, erect, narrowly or broadly ligulate and dichotomously to pseudo- 
dichotomously branched, or terete and radially alternately branched, with or 
without marginal proliferations or adventitious branches, arising from cartilagi- 
nous discoid holdfasts; multiaxial, medulla of loosely to densely arranged hya- 
line filaments giving rise to inner thin-walled cortical cells and progressively 
smaller, anticlinally developed, pigmented outer cortical cells; tetrasporangia 
and spermatangial sori as for the family; carpogonial branches three (occasion- 
ally four) celled, with reflexed trichogynes; gonimoblasts forming toward the 
medulla from the inner cortex throughout the blades, carposporophytes with 
compact, regular, small- and large-celled central vegetative tissues surrounded 
by fertile gonimoblast filaments with distal branched chains to as many as eight 
carposporangia long, these chains interspersed with isolated sterile strands of 
involucral tissue; cystocarps embedded, swelling one blade surface or marginal; 
thick pericarps with filamentous involucral linings and obvious ostioles. 


Sarcodiotheca divaricata W. R. Taylor 1945, p. 223, pl. 74, fig. 1. 

Figures 352 and 353 

Plants saxicolous, firm, fleshy, ligulate, dull purplish to rosy red, 7-15 cm tall, 
attached by cartilaginous discoid holdfasts, occasionally secondarily attached 
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Figures 352, 353. Sarcodiotheca divaricata. 352. Habit, scale 1 cm. 353. Partial cross sec- 
tion, scale 50 pm. 


by rhizoidal outgrowths from tips and margins; axes greatly flattened above short 
terete stipes, 300—650 pm thick, 2-7 mm diameter, repeatedly and widely dicho- 
tomously branched to several orders, with rounded sinuses and divaricate, acute 
tips; medulla of loosely arranged filaments 2.5—20 um diameter, giving rise to 
the radially organized inner cortex of two to three layers of hyaline, transversely 
elongate to subglobose or stellate, anastomosing, thin-walled cells, 12-60 ym 
diameter, tapering to the outer cortical layer of densely pigmented, thick-walled 
cells 5-20 ym diameter, cortical cells angular in surface view; tetrasporangia 
obovoid to ellipsoid, zonately divided, 24-29 um diameter, 32—39 um long, in 
scattered patches in the outer cortex; spermatangia unknown; cystocarps subglo- 
bose to pyriform, marginal, occasionally appearing minutely pedicellate, with 
obvious ostioles. 

Schneider and Searles 1976; Schneider 1976; Wiseman and Schneider 1976. 
Infrequent offshore from 35 to 45 m in Onslow Bay and Long Bay, June—August. 

Distribution: North Carolina, South Carolina, southern Florida, Galapagos 
Islands. 

Only tetrasporic specimens are known from the Atlantic Ocean. 


Solieria J. Agardh 1842 

Plants firm, erect, terete to slightly compressed, radially alternately to pinnately 
branched, with or without adventitious branches, arising from cartilaginous dis- 
coid holdfasts; multiaxial, medulla of loosely arranged hyaline filaments giving 
rise to inner thin-walled cortical cells and progressively smaller, anticlinally de- 
veloped, pigmented outer cortical cells; tetrasporangia and spermatangial sori 
as for the family; carpogonial branches three (sometimes four) celled, with re- 
flexed trichogynes; gonimoblasts forming toward the medulla from the inner cor- 
tex throughout the blades, carposporophytes with large, regular, central fusion 
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Figures 354, 355. Solieria filiformis. 354. Habit of young plant, scale 0.5 cm. 355. Cross 
section, scale 0.25 mm. 


cells, the contents diminished at cystocarp maturity, surrounded by short fertile 
gonimoblast filaments with terminal carposporangia interspersed with isolated 
sterile filaments connected to involucral tissue; cystocarps embedded, swelling 
one blade surface or marginal; thick pericarps with filamentous involucral lin- 
ings and obvious ostioles. 


Solieria filiformis (Kiitzing) Gabrielson 1985, p. 278, figs 1b, 1d, 2. 

Euhymenia filiformis Kiitzing 1863, p. 15. 

Figures 354 and 355 

Plants saxicolous, firm, fleshy, terete, light to dark rosy red, 5—24 cm tall, at- 
tached by fibrous discoid holdfasts; axes slender, 0.5—1 mm diameter, similar 
sized throughout except at tips, pseudodichotomously branched below, alter- 
nately branched above, branches basally constricted, tips acute; medulla of 
loosely arranged filaments and rhizoids 2-18 pm diameter, giving rise to the radi- 
ally organized inner cortex of three or four layers of hyaline, subglobose cells, 
60—160 tm diameter, tapering to the outer one- to two-celled cortex of densely 
pigmented, subglobose to ellipsoid cells 4-10 1m diameter, 9-15 xm long, corti- 
cal cells irregularly rounded to angular in surface view; tetrasporangia scattered 
in the outer cortex throughout except at tips and on older main axes, obovoid 
to ellipsoid, zonately divided, 15-35 tm diameter, 30—55 ppm long; dioecious, 
spermatangia formed in scattered patches throughout, obovoid to ellipsoid, 2 um 
diameter, 3 tm long; carposporangia formed terminally on short gonimoblasts 
surrounding large central fusion cells; carposporangia obovoid and subglobose 
to ellipsoid, 10-15 1m diameter, 10—47 tm long; cystocarps globose, 0.5—1 mm 
diameter, with thick pericarps and obvious ostioles. 

Gabrielson and Hommersand 1982a, 1982b; Searles 1987, 1988. As A. tenera 
sensu Hoyt 1920, pro parte; Taylor 1960, pro parte. As Solieria tenera, Schneider 
and Searles 1973; Schneider 1976; Wiseman and Schneider 1976. 
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Common offshore from 14 to 48 m in Onslow Bay and Long Bay, and from 17 
to 21 m on Gray’s Reef, June—January, reaching peak size August-September. 

Distribution: North Carolina, South Carolina, Georgia, southern Florida, Gulf 
of Mexico, Caribbean, Brazil, West Africa. 

Gabrielson (1985) provided a clarification of the current generic and specific 
names of this species, which has a confused nomenclatural history. A thorough 
morphological study of this species, including specimens from the Carolinas, 
was made by Gabrielson and Hommersand (198 2a). 


Hypneaceae 


Plants erect or prostrate and firm, wiry to cartilaginous, alternately to irregu- 
larly radially branched, becoming bushy, arising from small discoid to crus- 
tose holdfasts, some later becoming secondarily attached and spreading, or 
parasitic and pulvinate with several lobes; axes terete to flattened, slender, uni- 
axial, pseudoparenchymatous with persistent axial rows; cortex compact, few 
layered, composed of small, deeply pigmented cells enclosing the medulla of 
progressively larger, isodiametric, hyaline cells, largest centrally; outer surface 
with or without delicate hyaline hairs; tetrasporophytes and gametophytes iso- 
morphic; sporangia zonately divided, formed among cortical cells in swollen 
sori on short ultimate branchlets; dioecious, spermatangia formed in superficial, 
slightly swollen sori in positions similar to tetrasporangia; procarpic, carpo- 
gonial branches three celled, borne laterally on cortical cells; daughter cells 
of supporting cells functioning as auxiliary cells, fusion cells lacking, issuing 
one gonimoblast which radiates inward, some gonimoblast cells becoming elon- 
gated threads which connect to pericarps all around the carposporophytes, outer 
gonimoblast cells developing as seriate carposporangia; carposporophytes en- 
closed by multilayered pericarps with or without ostioles; cystocarps on ulti- 
mate branchlets greatly projecting from plant surfaces. 


Hypnea Lamouroux 1813 
Plants tufted, entangled, and bushy, virgate, or spreading; nonparasitic; axes 
more or less covered with short linear spinulose and stellate branchlets; other 
characteristics as for the family. 

More study of this taxonomically difficult tropical genus is needed, especially 
on a worldwide basis. 
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Key to the species 


1... Plamts terete. c ..5-3 siicce: ¢:0/cuarets e 6,4: orsieia) ecnvoitee abate eps chats ek dee Z, 
1, Plants flattened |:..0 26: orewanannc co noc See SER eee H. volubilis 
2. Plants with some axes having swollen crosier tips.......... H. musciformis 
2. Plants lacking crosier tips)... ....5. 0.5 .. «000+ 065s cheno 3 
3. Plants densely beset with short, simple, branched or stellate branchlets, 

branching pattern alternate below; cystocarps clustered ....... H. valentiae 
3. Plants lacking stellate branchlets, branching pattern pseudodichotomous be- 

low, cervicorn above; cystocarps produced singly........... H. cervicornis 


Hypnea cervicornis J. Agardh 1851, p. 451. 

Figure 356 

Plants saxicolous, firm, and cartilaginous, light brownish to rosy red or 
bleached, 2—15 cm tall, initially attached by small discoid holdfasts giving rise to 
one or more greatly branched erect axes, soon becoming secondarily attached by 
adventitious rhizoidal pads issued from the ventral surfaces of decumbent axes 
and branches, becoming bushy and tufted; axes terete, 0.4-1 mm diameter in 
upper portions, main axes widely pseudodichotomously branched below, alter- 
nate and cervicorn above, loosely covered with spirally arranged simple filiform 
to branched ultimate branchlets, apices acute with small apical cells; axial row 
obvious in cross section, surrounded by a medulla of large, thick-walled, hya- 
line cells, 100-320 pm diameter, giving rise to a two-layered, densely pigmented 
cortex; cortical cells 7.5—25 um diameter, irregularly angular to rounded in sur- 
face view; tetrasporangia ellipsoid, zonately divided, 17-23 um diameter, 38— 
49 um long, in raised sori on subulate to ovate, simple or forked branchlets on 
fertile axes; dioecious, carposporangia irregularly subglobose, 5—12.5 ym diame- 
ter; cystocarps hemispherical, 0.7—0.9 mm diameter, pericarps of several radi- 
ating layers of cortical cells, protruding, with ostioles. 

Schneider and Searles 1976; Schneider 1976. 

Rare, known from a single collection from 27 m offshore in Onslow Bay, 
November. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Gulf of 
Mexico, Brazil; elsewhere, widespread in tropical and subtropical seas. 

Questions have been raised as to whether this species is conspecific with 
the equally widespread Hypnea spinella (C. Agardh) Kiitzing (Lawson and John 
1982; Cribb 1983). 


Hypnea musciformis (Wulfen) Lamouroux 1813, p. 131. 


Fucus musciformis Wulfen in Jacquin 1789, p. 154, pl. 14, fig. 3. 
Figures 357—359 
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Figure 356. Hypnea cervicornis, 
scale 0.5 cm. 

Figures 357-359. Hypnea mus- 
ciformis. 357. Habit, scale 1 cm. 
358. Detail of tetrasporangial axis 
tip, scale 2 mm. 359. Cross section, 
scale 25 ym. 
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Plants saxicolous, conchicolous, and epiphytic, firm and cartilaginous, yel- 
lowish green to greenish, purplish, and brownish red, 4-50 cm tall, attached 
by small discoid holdfasts giving rise to one or more branched erect axes, be- 
coming bushy and greatly entangled by crosier tips and secondarily issued 
rhizoids; axes terete, 0.5—-2 mm diameter, main axes sparingly to repeatedly 
alternately branched, loosely to densely covered with simple to branched 
branchlets, secund on lesser branches, apices acute with small apical cells; tips 
of axes elongate, mostly unbranched and with few short spines, a few to sev- 
eral tips broadening and hooking into large crosiers, these often bearing short, 
spurlike branchlets; axial row not usually obvious in cross section, surrounded 
by a medulla of large, thick-walled, hyaline cells, 40-280 um diameter, giving 
rise to a two-layered, densely pigmented cortex; cortical cells 7-17.5 um diame- 
ter, irregularly angular to rounded in surface view; tetrasporangia ellipsoid to 
obovoid, zonately divided, 22-33 um diameter, 42-84 um long, in raised sori 
girdling the bases of simple, often extended, ultimate branchlets; dioecious, 
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carposporophytes forming in positions similar to tetrasporangial sori on female 
gametophytes, carposporangia pyriform to subglobose, 19—30 jm diameter, 19— 
42.5 um long; cystocarps mostly clustered on ultimate or single on penultimate 
branches, sessile, globose, 0.3-1 mm diameter, often among spurlike branchlets, 
pericarps of several radiating layers of cortical cells, protruding, with ostioles. 

Harvey 1853; Curtis 1867; Melvill 1875; Johnson 1900; Hoyt 1920; Williams 
1948a, 1949, 1951; Humm 1952; Taylor 1960; Chapman 1971; Brauner 1975; 
Schneider 1976; Wiseman and Schneider 1976; Kapraun 1980a; Richardson 
1987. 

Common on intertidal rocks, seawalls, and pilings throughout the area, as well 
as free floating or attached to shells in protected sounds, year-round; infrequent 
from 6.5 m on the shallow reef off New River Inlet, summer; and locally abun- 
dant offshore from 21—26 m in Onslow Bay, July-September. 

Distribution: Massachusetts to Virginia, North Carolina, South Carolina, Geor- 
gia, northeastern Florida to Gulf of Mexico, Caribbean, Bermuda, Brazil, Uru- 
guay, France to Portugal; elsewhere, widespread in tropical and subtropical seas. 

This species shows great morphological plasticity between and among popu- 
lations. Some plants even lack crosier tips and can at first be confused with Hyp- 
nea valentiae. The latter species, however, can be distinguished by the presence 
of unique stellate ultimate branchlets or, if these are lacking, by the much denser 
branching near the tips. 


Hypnea valentiae (Turner) Montagne 1840 [1839-1842], p. 161. 

Fucus valentiae Turner 1809, p. 17, pl. 78. 

Figures 360 and 361 

Plants saxicolous, firm, and cartilaginous, purplish and brownish red to black, 
4—12(—40) cm tall, attached by small discoid holdfasts giving rise to one or 
more branched erect axes, becoming bushy; axes terete, 0.4—1.5 mm diameter, 
main axes repeatedly alternately branched, different-length axes intermixed, 
densely covered with simple spinelike to cornute branchlets to 2.2 mm long, at 
times interspersed with sessile or peltate forked to three- to six-pointed stellate 
branchlets, apices acute with small apical cells; axial row obvious in cross sec- 
tion, surrounded by a medulla of large, thick-walled, hyaline cells, 50-280 tm 
diameter, giving rise to a two-layered, densely pigmented cortex; cortical cells 
7.5-12.5 jum diameter, irregularly angular to rounded in surface view; tetraspo- 
rangia ellipsoid, zonately divided, 17—23 um diameter, 38—49 ym long, in raised 
sori girdling the bases of simple ultimate branchlets; dioecious, carposporo- 
phytes forming in positions similar to tetrasporangial sori on female gameto- 
phytes, carposporangia irregularly subglobose to pyriform, 5—10 um diameter; 
cystocarps mostly clustered on simple branchlets, urceolate to subglobose, 325— 
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Figures 360, 361. Hypnea valentiae. 360. Habit of cystocarpic plant, scale 2 mm. 361. 
Detail of cystocarpic apex, scale 1 mm. 


500 um diameter, pericarps of several radiating layers of cortical cells, protrud- 
ing, with ostioles. 

As H. cornuta, Williams 1951; Taylor 1960; Kapraun 1980a. 

Infrequent to frequent on intertidal rock of Radio Island, Fort Macon, and 
Masonboro Inlet jetties; free floating or attached to shells in protected sounds 
near Wrightsville Beach and Atlantic Beach, spring-summer; and rare from 
6.5 m on the shallow reef off New River Inlet, summer. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil; elsewhere, widespread in tropical and subtropical seas. 

As pointed out by Wynne (1986), previous workers found Hypnea valentiae 
synonymous with plants called H. cornuta (Lamouroux ex Kitzing) J. Agardh 
in the western Atlantic. Unfortunately, the diagnostic stellate branchlets of this 
taxon are not always present, and this can cause confusion with those specimens 
of Hypnea musciformis lacking crosier tips. However, the tips of H. musciformis 
axes are mostly unbranched and attenuate with few short, spinulose branchlets, 
whereas those of H. valentiae are densely ramified throughout. These species 
can be found growing together on many jetties in our area. 


Hypnea volubilis Searles in C. W. Schneider et Searles 1976, p. 53, figs 3-7, 
9-10. 

Figures 362 and 363 

Plants epiphytic and saxicolous, firm, rosy red, prostrate, and spreading, to 
4—6 cm tall, attached by rhizoidal pads issued from margins, blades, and tips, 
attaching and entwining around other algae; axes flattened, 0.4—0.9(—-2) mm 
diameter, 400—750 pm thick, main axes sparingly subdichotomously and alter- 
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Figures 362, 363. Hypnea volubilis. 362. Habit, scale 0.5 cm. 363. Detail of tetrasporan- 
gial axis, scale 150 im. 


nately to irregularly branched from the margins, sparsely producing simple mar- 
ginal subulate branchlets 1-6 mm long, often secund on lesser branches, apices 
acute with obvious apical cells; axial row obvious in cross section and whole 
mount, surrounded by a medulla of large hyaline cells, 42-180 ym diameter, 
giving rise to a single-layered, densely pigmented cortex, naked or with occa- 
sional unicellular hairs to 400 tm long; cortical cells 6-48 zm diameter, isodia- 
metric to rounded in surface view; tetrasporangia ellipsoid, zonately divided, 
17—24 um diameter, 25—42 ym long, in slightly raised sori girdling branches and 
simple ultimate branchlets in median positions. 

Schneider and Searles 1976; Schneider 1976; Wiseman and Schneider 1976. 
Commonly entwined with other algae offshore from 23 to 45 m in Onslow 
Bay and Long Bay, year-round, but reaching peak size and abundance June— 
September. 

Distribution: North Carolina (type locality), South Carolina, southern Florida, 
Gulf of California. 


Phyllophoraceae 


Plants firm, wiry to cartilaginous, erect, simple to branched or lobed, one or 
more blades arising from small to large discoid to crustose holdfasts, or com- 
pact crusts with marginal growth firmly attached over the entire ventral sur- 
face without rhizoids, or small tuberous to lobate parasites on larger red algae; 
upright plants terete to strongly flattened, slender to broadly ligulate, with- 
out papillate outgrowths but often proliferous; axes multiaxial, cortex com- 
posed of radiating files of small cells at right angles to the axis, outer cells 
deeply pigmented; medulla composed of large, compact, pseudoparenchyma- 
tous, hyaline, thick-walled cells; tetrasporophytes and gametophytes isomorphic 
or heteromorphic, some directly reproducing the same generation; sporangia 
(where known) formed in simple chains of three or more from inner cortical 
cells or directly from carposporangia, cruciately divided, associated with others 
in swollen sori or nemathecia; monoecious or dioecious, spermatangia cylin- 
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drical, formed in widespread sori that are superficial or partially embedded to 
deep and pitlike; procarpic, carpogonial branches three celled, with or without 
an associated sterile branch, borne on large supporting cells in the inner cortex 
which later function as auxiliary cells; fusion cells lacking, auxiliary cells issu- 
ing more than one slender, branched gonimoblast inward into the medulla, de- 
veloping carposporophytes without special involucral filaments, gonimoblasts 
bearing seriate carposporangia interrupted by attenuate sterile filaments; cysto- 
carps remaining embedded, often swelling one or both plant surfaces, marginal, 
scattered over the blades or in proliferations, with or without small ostioles. 


Key to the genera 


1. Plants with narrow, terete, wiry axes; collected in the intertidal............ 
TY recat seh aiclesy 3st Monayons Haye slenne aK eraunctens di emeiog cia eaG Gymnogongrus 
1. Plants broadly ligulate; collected in the deep subtidal offshore............. 


Gymnogongrus Martius 1828 

Plants dichotomously and somewhat irregularly branched to several orders, 
terete to flattened, with or without marginal or laminal proliferations, often 
pleiomorphic; anatomy as for the family; dioecious, spermatangia in superficial 
sori; carposporophytes immersed, elevating one or both plant surfaces by exten- 
sive thickening of the cortex, lacking ostioles; carposporangia seriate, terminal 
on fertile gonimoblasts in between sterile filaments; tetrasporangia developed 
by cruciate division of carposporangia (carpotetrasporangia) in raised, wartlike 
nemathecia on female gametophytes of certain species; free-standing tetrasporo- 
phytes as yet unknown for species without carpotetrasporangia; other reproduc- 
tive characteristics as for the family. 


Gymnogongrus griffithsiae (Turner) Martius 1828, p. 27. 

Fucus griffithsii Turner 1808, p. 80. 

Figures 364 and 365 

Plants saxicolous, wiry, and cartilaginous, dark brownish, greenish, or pur- 
plish red to black, 1-6 cm tall, firmly attached by spreading, calluslike dis- 
coid holdfasts or pads, each giving rise to several highly branched upright axes 
and becoming crowded and turflike; axes terete, somewhat compressed at the 
tips, 0.3-0.8 mm diameter, slightly tapering to acute apices, dichotomously 
and irregularly pinnately branched to several orders, occasionally becoming 
corymbose or appearing polychotomous; multiaxial, medulla of compact, thick- 
walled, axially elongated cells to 30 pm diameter in cross section, cortex of radi- 
ating series of smaller, radially elongate, anastomosing cells, inner cells to 8 um 
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Figures 364, 365. Gymnogongrus griffithsiae. 364. Habit of nemathecial plant, scale 2 mm. 
365. Partial cross section, scale 10 ym. 


in greatest dimension, decreasing in size to the outermost elongate cells, to 
2 «um diameter, cortical cells irregularly rounded in surface view; carpotetra- 
sporangia ellipsoid to ovoid, often imperfectly divided, (7—)15—20 um diameter, 
(10—)22.5—42.5 tm long, formed in unbranched chains on outwardly extended 
fertile gonimoblasts forming greatly raised, wartlike, spreading nemathecia, 1— 
3 mm long, mostly at dichotomies on female gametophytes and eventually com- 
pletely surrounding axes; male gametophytes unknown. 

Hoyt 1920; Williams 1948a, 1949; Humm 1952; Taylor 1957, 1960; Chap- 
man 1971; Wiseman and Schneider 1976; Kapraun 1980a; Richardson 1987. As 
Actinococcus aggregatus, Hoyt 1920. 

Common, forming extensive mats trapping sand on intertidal and shallow sub- 
tidal (to 6 m deep) rock of jetties, breakwaters, and seawalls near Beaufort and 
Wilmington, N.C., Georgetown, S.C., and Cumberland Island, Ga.; on natural 
outcroppings at Fort Fisher, N.C., Myrtle Beach, S.C., and Marineland, Fla.; and 
as occasional free-floating tufts in bays and sounds; year-round. 

Distribution: Massachusetts, Rhode Island, Virginia, North Carolina, South 
Carolina, northeastern Florida to Caribbean, Brazil, Uruguay, Azores, British 
Isles, France to Portugal, Mediterranean, Salvage Islands, Canary Islands. 

The carpotetrasporic nemathecia of this and other species of Gymnogon- 
grus, originally thought to be parasites, were placed in the genus Actinococcus 
(Kiitzing 1843) until it was established that they were part of the life history of 
Gymnogongrus (Gregory 1934). 


Petroglossum Hollenberg 1943 

Plants dichotomously and somewhat irregularly branched to several orders, 
appearing flabellate; blades flattened and ligulate above short, terete stipes or 
greatly narrowed bases, with or without marginal or laminal proliferations; one 
or more axes arising from spreading discoid to crustose holdfasts or somewhat 
stoloniferous bases; medulla as for the family, cortex with only a few layers of 
small, radiating, highly pigmented cells; tetrasporangia (where known) devel- 
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Figures 366, 367. Petroglossum undulatum. 366. Habit, scale 1 cm. 367. Cross section, 
scale 20 pm. 


oped from cortical cells in simple chains of three to five producing raised hemi- 
spherical to ellipsoid nemathecia, median on blades; monoecious or dioecious, 
spermatangia in superficial, slightly raised sori; carposporophytes immersed, 
elevating one or both surfaces of blades or marginal proliferations by extensive 
thickening of the cortex, lacking involucral filaments and ostioles; carposporan- 
gia clustered on fertile gonimoblasts located between sterile, elongate filaments. 


Petroglossum undulatum C. W. Schneider in C. W. Schneider et Searles 1976, 
p. 57, figs 11-16. 

Figures 366 and 367 

Plants saxicolous or conchicolous, firm and cartilaginous, dark brownish to 
rosy red, 4—11(—15) cm tall, attached by small to large discoid holdfasts giving 
rise to one or more greatly branched erect axes, becoming bushy and flabellate; 
axes ligulate above brief stipes, slightly broadening from the bases to the bifur- 
cate obtuse apices, 5—8(—17) mm wide in upper portions, repeatedly dichoto- 
mously branched, with occasional adventitious branching and laminal—rarely 
marginal—cordate proliferations below; margins undulate and crenate to erose 
except at extreme bases; blades 115-300 um thick in vegetative portions; me- 
dulla of compact, thick-walled, transversely elongate (in cross section) cells, dis- 
tinctly different sizes intermixed, to 200 um diameter in greatest dimension, 
giving rise to a single-layered cortex, cortical cells irregularly angular to 
rounded in surface view, 4-5 ym diameter; tetrasporangia unknown; monoe- 
cious, spermatangia formed in round to irregular superficial sori, usually in 
upper portions of blades, not flush with margins; procarps unknown, carpo- 
sporophytes forming on blades near the margins, carposporangia irregularly sub- 
globose, 5-10 um diameter; cystocarps globose or hemispherical, pericarps of 
several radiating layers of cortical cells, protruding on one or both surfaces, with- 
out ostioles but rupturing at maturity, one to a few per blade, to 750 um diameter. 

Schneider and Searles 1976; Schneider 1976; Wiseman and Schneider 1976. 

Common offshore from 23 to 54 m in Onslow Bay and Long Bay, year-round. 


GIGARTINALES : 313 


Distribution: North Carolina (type locality), South Carolina. 

Locally obvious on the middle and outer continental shelf of the Carolinas, 
this species is usually heavily epiphytized with crustose coralline algae, hydro- 
zoans, and bryozoans. Petroglossum undulatum recorded from south of Cape 
Canaveral (Eiseman 1979) has recently been assigned to Gracilaria ?cuneata 
(Hanisak and Blair 1988). 


Gigartinaceae 


Plants firm, wiry to cartilaginous, erect, simple to branched or lobed, one or 
more blades arising from small to large discoid to crustose holdfasts, some later 
becoming secondarily attached and spreading; axes terete to strongly flattened, 
slender to broadly foliose, with or without papillate outgrowths; axes multiaxial, 
cortex composed of radiating files of small cells at right angles to the axis, inner- 
most cells loose and appearing reticulate, outer cells compact and deeply pig- 
mented; medulla composed of loosely to densely organized filaments mostly 
parallel to the axis, in transverse section appearing reticulate from second- 
ary pit-connections; tetrasporophytes and gametophytes isomorphic; sporangia 
formed in simple or branched chains of four or more from inner cortical cells or 
specialized accessory filaments produced from the medulla, cruciately divided, 
associated with others in swollen sori or nemathecia; dioecious, spermatangia 
globose, formed in widespread superficial to partially embedded sori; procarpic, 
carpogonial branches three celled, borne on large supporting cells in the inner 
cortex that later function as auxiliary cells; fusion cells lacking, auxiliary cells 
issuing more than one slender, branched gonimoblast inward into the medulla, 
developing carposporophytes with or without special involucral filaments, most 
gonimoblast cells becoming carposporangia; cystocarps remaining embedded 
but swelling one plant surface, scattered over the blades or in papillate projec- 
tions, lacking ostioles, rupturing when mature. 


Gigartina Stackhouse 1809 
Plants simple and foliose or irregularly to pseudodichotomously branched, 
terete to flattened, with sparse to dense papillate outgrowths, often pleiomor- 
phic; anatomy as for the family; tetrasporangia developed from inner cortical 
cells in circular to spreading immersed sori, elevating portions of papillae or the 
blades proper; carposporophytes with an obvious dense ring of sterile involucral 
filaments, cystocarps forming only on papillae; other reproductive characteris- 
tics as for the family. 

Recently, species of Gigartina with heteromorphic alternation of generations 
and other shared characteristics have been removed to the former subgenus, 
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Figures 368, 369. Gigartina acicularis. 368. Habit, scale 1 cm. 369. Partial cross section, 
scale 20 pm. 


Mastocarpus, now elevated to generic status and placed in the Petrocelidaceae 
(Guiry et al. 1984). The isomorphic members, such as the one below, were re- 
tained in the larger, Pacific-based genus, Gigartina. 


Gigartina acicularis (Wulfen) Lamouroux 1813, p. 136. 

Fucus acicularis Wulfen 1803, p. 63. 

Figures 368 and 369 

Plants saxicolous, wiry, and cartilaginous, dark purplish red to black, 2— 
10 cm tall, initially attached by small discoid holdfasts, giving rise to one or 
more sparsely branched, erect to prostrate, curved axes, soon becoming sec- 
ondarily attached by adventitious rhizoidal pads issued from the ventral sur- 
faces of decumbent axes and branches, spreading and becoming entangled; axes 
terete with occasional flattening in upper portions, 0.5—1(—2) mm diameter, ir- 
regularly to alternately and pseudodichotomously branched below, above with 
mostly short alternate to secund recurved branches, rarely pinnate, tapering to 
acute apices and less markedly to bases; medulla of loosely to densely tangled 
filaments, 2.5—15 um diameter, giving rise to the radially organized inner cortex 
with anastomosing, stellate cells, 5-17.5 um diameter, tapering to an outermost 
cortex with surface cells 3—5(—7) um diameter, cortical cells round in surface 
view; tetrasporangia ellipsoid, cruciately divided, 15-18 pm diameter, 22—40 nm 
long, embedded in loose sori in the inner cortex, causing a slight swelling of the 
lower branch surface; carposporophytes forming in small papillae, carposporan- 
gia ellipsoid, 13-18 um diameter, 18—23 um long; cystocarps hemispherical, pro- 
truding on only one surface, without obvious ostioles, single or in short series, 
median in short ultimate, often recurved, branchlets, to 1 mm diameter. 

Blomquist and Humm 1946; Williams 1948a, 1949, 1951; Taylor 1960; Kapraun 
1980a. 

Common from 1 to 6 m on subtidal rock of Cape Lookout jetty, June—October; 
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rarely from 6.5 m on the shallow reef off New River Inlet, summer; and occa- 
sionally from the drift on Shackleford Bank and free living in the bays behind 
Wrightsville Beach. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Brazil, 
Uruguay, British Isles, France to Portugal, Mediterranean, Black Sea, Azores, 
West Africa, Canary Islands, India, Japan. 

Most of the abundant summer collections from Cape Lookout are sterile or 
tetrasporic and are found associated with several macroscopic algae, including 
Sargassum, Grateloupia, and Gelidium. Gigartina has not been located on pro- 
tected jetties such as those on Shackleford Bank and Radio Island near Beaufort, 
N.C., and is thus limited to open, shallow, exposed ocean environments. Occa- 
sional plants detached from such areas are known to sustain themselves in pro- 
tected bays with free-living plants of Gracilaria (Kapraun 1980a). 


Petrocelidaceae 


Plants cartilaginous, erect, branched, and ligulate to foliose, one or more blades 
arising from small to large discoid to crustose holdfasts, or compact crusts with 
marginal growth, firmly attached over the entire ventral surface without rhi- 
zoids; upright plants strongly flattened, slender to broadly foliose, with papil- 
late outgrowths; axes multiaxial, cortex composed of radiating files of small 
cells at right angles to the axis, innermost cells loose and appearing reticulate, 
outer cells compact and deeply pigmented; medulla composed of loosely orga- 
nized filaments mostly parallel to axes, in transverse section appearing reticulate 
from secondary pit-connections; crusts with a prostrate, spreading hypothal- 
lus which gives rise above to branched, ultimately erect, loosely to compactly 
associated filaments composing the perithallus, and below to a solid layer of 
short descending filaments affixing to rock; tetrasporophytes and gametophytes 
heteromorphic, some directly reproducing the same generation; sporangia inter- 
calary, formed singly on perithallial filaments, cruciately divided, associated 
with others in nemathecia; dioecious, less commonly monoecious; spermatangia 
cylindrical, formed in widespread superficial to partially embedded sori; pro- 
carpic, carpogonial branches three celled, bearing a sterile branch from the sec- 
ond or third cell, borne on large supporting cells in the inner cortex which later 
function as auxiliary cells; fusion cells lacking, auxiliary cells issuing more than 
one slender, branched gonimoblast outwardly into the cortex, developing carpo- 
sporophytes without special involucral filaments, most gonimoblast cells be- 
coming carposporangia; cystocarps remaining embedded in papillate projec- 
tions, with obscure lateral ostioles. 
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Mastocarpus Kiutzing 1843 

Erect plants ligulate to foliose, flattened throughout, pseudodichotomously to 
palmately branched, with sparse to dense papillate outgrowths, often pleiomor- 
phic; anatomy as for the family; crusts as for the family; tetrasporangia single 
within perithallial filaments of crusts; carposporophytes lacking involucral fila- 
ments, cystocarps forming only in marginal and laminal papillae; other repro- 
ductive characteristics as for the family. 


Mastocarpus stellatus (Stackhouse in Withering) Guiry in Guiry, West, Kim, et 
Masuda 1984, p. 56. 

Fucus stellatus Stackhouse in Withering 1796, p. 99. 

Plants saxicolous, firm, and cartilaginous, dark brownish to purplish red and 
black, 5(—17) cm tall, attached by small, discoid overlapping holdfasts giving 
rise to one or more branched erect axes; axes flattened throughout from above 
short stipes, expanded above, 2-10 mm wide, widely pseudodichotomously to 
palmately or irregularly branched, the slightly thickened margins inrolled and 
the blades becoming contorted and twisted, papillae dense over both blades 
and, less commonly, over margins, ligulate to cylindrical; medulla of loosely 
to densely tangled filaments 2-12 um diameter, giving rise to the radially orga- 
nized inner cortex with anastomosing, stellate cells, 7.5—20 um diameter, taper- 
ing and elongating to an outermost cortex with surface cells 2-6 um diameter, 
cortical cells irregular to round in surface view; tetrasporangia in “Petrocelis” 
crustose alternate stage; gametophytes dioecious, spermatangia superficial, ter- 
minal on short, branched filaments from outer cortical cells of papillae; carpo- 
sporophytes forming in rounded papillae, carposporangia subglobose to ellip- 
soid, 7.5—12(—20) 1m diameter; cystocarps globose with small lateral ostioles, to 
1 mm diameter. 

As Gigartina stellata, Schneider and Searles 1973; Schneider 1976. 

Rare, known from a single hand-collected cystocarpic specimen on rock from 
30 m offshore in Onslow Bay, September. 

Distribution: Newfoundland, Maritime Provinces to Connecticut, North Caro- 
lina, Iceland, Faeroes, British Isles, USSR to Portugal, Baltic Sea. 

The record of this cold-water species in the Carolinas is most unusual, as it is 
found continuously in the western Atlantic from Canada to Long Island Sound. 
These northern populations are basically intertidal and reach to a few meters 
subtidally. Clearly, the specimen collected from 30 m in Onslow Bay is anoma- 
lous, and the species is not a regular member of our flora. Although many gen- 
eral collections have subsequently been made at the same site where Mastocar- 
pus stellatus was found in 1972, few dives have been made in fall when bottom 
temperatures cool and the species might more likely be present. 
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Petrocelis cruenta, the tetrasporophyte of Mastocarpus stellatus in some Euro- 
pean locations (West et al. 1977), is unknown in the flora, along with all other 
species of the genus. Temperate North American plants generally have a direct 
development of “gametophyte” from “carpospore” (Edelstein et al. 1974); how- 
ever, Guiry and West (1983) found that some carpospores from Maine produced 
P. cruenta crusts in culture. 


GRACILARIALES 


Plants erect and firm, wiry to cartilaginous, branched, often bushy, as one or 
more blades arising from small to large, discoid to crustose holdfasts, or small, 
colorless parasites found on larger members of the order; calcification lack- 
ing; axes terete to flattened, slender to broadly ligulate, uniaxial but mostly 
obscured below and appearing multiaxial, pseudoparenchymatous throughout; 
cortex compact, few layers to multilayered, composed of small, deeply pig- 
mented cells enclosing the medulla of progressively larger, isodiametric, hya- 
line cells, largest centrally; outer surface with or without delicate hyaline hairs; 
tetrasporophytes and gametophytes isomorphic; sporangia cruciately divided, 
formed obliquely below the surface on intercalary cortical cells, scattered, in 
sori or in specialized branchlets; spermatangia formed in superficial sori or 
small saucer-shaped to flask-shaped depressions among surface cells; carpogo- 
nial branches two to three celled and borne laterally on intercalary cortical cells; 
sterile cell branches produced by supporting cells fusing with carpogonium and 
other branch cells after fertilization, forming large generative fusion cells, aux- 
iliary cells lacking; gonimoblasts radiating outwardly in rows, outer cells de- 
veloping as seriate or clustered carposporangia; carposporophytes enclosed by 
multilayered pericarps with distinct ostioles, occasionally connected by thin, 
tubular nutritive cells, some lacking inner pericarps; cystocarps laminal or mar- 
ginal, projecting from the plant surface. 
The order contains a single family (see Fredericq and Hommersand 1989a). 


Gracilariaceae 
Key to the genera 


1. Spermatangia formed in saucer-shaped to flask-shaped depressions; carpo- 
sporophytes connected to pericarps by thin, tubular nutritive cells ........ 
Stee ore Me POR ee eee eee rere Gracilaria 

1. Spermatangia formed in superficial sori in the outer cortex; carposporophytes 
lacking connective tubular nutritive cells ................... Gracilariopsis 


318 : RHODOPHYTA 


Gracilaria Greville 1830, nom. cons. 

Plants simple or dichotomously, alternately, irregularly, to proliferously 
branched, arising from small to large discoid holdfasts; cortex of two to six radi- 
ating layers; tetrasporangia formed obliquely from intercalary cells in cortical 
filaments and scattered among cortical cells over the entire plant or various sec- 
tions; dioecious, spermatangia formed singly from outer cortical cells in saucer- 
shaped to flask-shaped depressions in the outer cortex; carpogonial branches 
two celled, supporting cells formed obliquely from intercalary cells in cortical 
filaments, ultimately bearing two sterile cell branches which fuse with fertilized 
carpogonia to form generative fusion cells that produce gonimoblasts directly; 
cystocarps ostiolate, hemispherical, having large central cellular placentas, with 
thin, tubular nutritive cells between the carposporophyte and pericarp; carpo- 
sporangia organized in terminal clusters or irregular chains on gonimoblast fila- 
ments. 

This genus is represented by an extremely variable group of species (Taylor 
1960), and the distinctions between some taxa remain dubious. Recent studies 
of plants found in the western Atlantic north of the Carolinas and previously as- 
cribed to Gracilaria foliifera (Forsskal) Borgesen and G. verrucosa have shown 
these plants to be distinct from their European counterparts and both members 
of a highly plastic species, G. tikvahiae McLachlan (McLachlan et al. 1977; Bird 
et al. 1977; Edelstein et al. 1978; McLachlan 1979). We have found that local 
specimens of G. foliifera conform with G. tikvahiae and are highly pleiomorphic 
(see figures 377—380), but are distinct from plants we maintain as G. verrucosa in 
the flora (figure 381). On a worldwide basis, further clarifications of other species 
are necessary, including some of the species listed below. 


Key to the species 


1. Plants composed of narrow to broad blades, compressed ................ 2 
1. Plants composed of terete axes, sparingly to much branched............. 4 
2. Plants sparingly branched, largest segments exceeding 1 cm broad below 

branchinod esaea tet cts Se ei ones Outi ae G. curtissiae 
2. Plants much branched, largest segments less than 1 cm broad below branch 

IOCOXO (SS Sache otro. cicenc te cROR ACRE MICE eS cine RAIS Crit CR in ar acre aa eee 3 
SuBranchiapicesyacutey: massa ccins Neither d wea tie Aare etek ote earners os G. tikvahiae 
3. Branch apices obtuse to emarginate ...................... G. mammillaris 


4. Plants sparingly branched, axes 2-4 mm diameter in upper portions ....... 
LES natok eae ieee ateialeke wnt ete ae ees G. cylindrica 
4. Plants much branched, axes 0.5—2 mm diameter in upper portions ....... 5 
5. Tetrasporangia scattered over main axes and branches; at least some sperma- 
tangiatonmedsnideepipltsemr mecca. G. verrucosa 


GRACILARIALES : 319 


5. Tetrasporangia borne in nemathecial swellings above the constricted bases of 
ultimate branches; all spermatangia formed in shallow, concave sori....... 


die Sd ce a ahi was SG als Ray SEE RET OER G. blodgettii 


Gracilaria blodgettii Harvey 1853, p. 111. 

Figures 370 and 371 

Plants conchicolous or saxicolous, erect to 20 cm, bushy, purplish, pinkish, 
or rosy red, attached by small discoid holdfasts; axes terete, to 1(—2) mm diame- 
ter below, freely alternately radially to irregularly branched throughout to four 
or five orders, ultimate branches gradually tapering to acute apices, generally 
short and spindle shaped, 0.2—0.5(—1) mm diameter and, as most other branches, 
markedly constricted at their points of attachment; medulla composed of large, 
hyaline, thin-walled cells to 600(—1200) um diameter, abruptly contiguous with 
a one- or two-layered inner cortex of small cells and a single-layered outer 
cortex of rounded-angular smaller cells, 7.5—25 um diameter in surface view; 
tetrasporangia globose to ellipsoid, cruciately divided, 20—37.5 um diameter, 
30—38(—50) um long, borne in cortical nemathecial swellings above the con- 
stricted bases of ultimate branches; spermatangia formed in numerous small, 
concave sori scattered in the outer cortex; carposporophytes with occasional 
tubular nutritive cells connecting to pericarps; carposporangia ellipsoid, 
rounded angular to globose, to 38 tm long; cystocarps abundant, prominent, 
mammillate, to 1 mm diameter. 

Schneider and Searles 1973; Schneider 1976; Kapraun 1980a; Reading and 
Schneider 1986; Searles 1987, 1988. As G. confervoides sensu Hoyt 1920, pro 
parte. 

Known occasionally from near-shore ledges off Wilmington and commonly 
from 16 to 35 m offshore in Onslow Bay, year-round, achieving maximum devel- 
opment in summer and fall; and from 17 to 21 m on Gray’s Reef, July-August. 

Distribution: North Carolina, Georgia, southern Florida, Gulf of Mexico, Carib- 
bean, Brazil, ?Japan, ?China. 

At least one of the offshore reef specimens attributed to Gracilaria verrucosa 
(as G. confervoides (L.) Greville) by Hoyt (1920) is a male specimen of G. blodget- 
tii. Florida specimens of this taxon were introduced into the sounds near Beau- 
fort, N.C., in April 1944 during the time of the short-lived agar industry here; 
however, those plants probably did not survive the inshore winter conditions 
(Causey et al. 1946). At present, G. blodgettii has not been found attached on 
local jetties or on shells in sounds. The offshore plants are finer than offshore 
G. verrucosa plants, which are likewise constricted, but inshore specimens of 
G. verrucosa are macroscopically indistinguishable from G. blodgettii. The two 
taxa can only be separated reliably when fertile. 
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Figures 370, 371. Gracilaria blodgettii. 370. Habit, scale 2 cm. 371. Cross section, scale 
100 ppm. 


A report on Japanese specimens attributed to Gracilaria blodgettii is at vari- 
ance with some characters attributed here to the taxon. Ohmi (1958) found tetra- 
sporangia densely scattered over the greater part of the frond and illustrated 
antheridia in much deeper, more elongate crypts than the shallow depressions 
of Carolina plants (Schneider and Searles 1973, fig. 2B; Reading and Schneider 
1986, fig. 2). Ohmi found his specimens to be similar also to G. cylindrica; how- 
ever, he tentatively placed them in G. blodgettii on the basis of vegetative mor- 
phological characters because the plant is “extremely variable in external mor- 
phology.” Our specimens nevertheless bear the short, spindle-shaped branchlets 
described by Harvey (1853) for his type specimen from Florida, not pictured by 
Ohmi (1958) for Asian specimens. Despite the fact that Harvey’s specimens were 
vegetative, our plants conform to those from Florida and the Caribbean and we 
continue to name our reproductive plants G. blodgettii. Reproductive specimens 
from the type locality, Key West, would be of great value in clarifying this taxon. 


Gracilaria curtissiae J. Agardh 1885, p. 61. 

Figure 372 

Plants saxicolous or conchicolous, erect to 40 cm, bright rosy red, attached by 
small discoid holdfasts; axes foliaceous, membranous, 0.5—1 mm thick, dicho- 
tomously to polychotomously branched; segments ligulate to lanceolate, some- 
what contracted at the bases, 1-3.5 cm broad, 3-22 cm long; medulla composed 
of slightly compressed to globular hyaline, thin-walled cells to 600 xm diameter, 
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373 








Figure 372. Gracilaria curtissiae, scale 1 cm. 


Figure 373. Gracilaria cylindrica, scale 1 cm. 


abruptly contiguous with a two-layered inner cortex of small compressed cells 
and a one- to three-layered outer cortex of elongate cells, 7.5-13 um diameter 
in surface view; carposporophytes with numerous radial tubular nutritive cells 
connecting to pericarps; carposporangia ellipsoid, obovoid to globose, to 38 jm 
long; cystocarps abundant, prominent on margins and laminae, hemispherical 
and slightly apiculate, to 1.2 mm diameter. 

Schneider and Searles 1975; Schneider 1976. 

Known from 27 to 40 m offshore in Onslow Bay, June—November. 

Distribution: North Carolina, southern Florida, Caribbean, Brazil. 

Williams (1951) stated that some of the offshore material of Gracilaria foliifera 
(Forsskal) Borgesen could have passed for G. curtissiae; however, that report has 
not been included in the flora due to lack of specimens and the known abun- 
dance of a similar taxon offshore, G. mammillaris (Schneider and Searles 1979). 
G. curtissiae is uncommon in North Carolina (the only known site in the flora), 
and only cystocarpic specimens have been found. 


Gracilaria cylindrica Bgrgesen 1920, p. 375, figs 364, 365. 

Figure 373 

Plants saxicolous or conchicolous, erect to 38 cm, rosy red, attached by small 
discoid holdfasts, axes terete, tapering to the holdfasts, but 2-4 mm diame- 
ter in middle sections and above, sparsely and radially, alternately to unilater- 
ally branched to two or three orders; branches not significantly different in size 
from main axes, arcuate for the most part, sharply constricted to pedicellate or 
tapered at their points of attachment, slightly tapering to acute apices or not 
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tapering with blunt apices; medulla composed of large hyaline or lightly pig- 
mented cells, 200-525 tm diameter and surrounded by one or two layers of 
smaller pigmented, elongate cortical cells, 5—7.5 jm diameter in surface view; 
tetrasporangia ellipsoid to subglobose, cruciately divided, 20—40 um diameter, 
40—60 um long, scattered or grouped in irregular patches in the cortex; carpo- 
sporophytes with few tubular nutritive cells connecting to pericarps; carpospo- 
rangia obovoid, ellipsoid, to subglobose, to 40 pm long; cystocarps scattered or 
localized, mammillate, to 2 mm diameter. 

Schneider 1975a, 1976. 

Known only from 27 to 35 m offshore in Onslow Bay, June—-December. Male 
plants are unknown in the flora. 

Distribution: North Carolina, southern Florida, Caribbean, Brazil, ?Japan. 


Gracilaria mammillaris (Montagne) Howe 1918, p. 515. 

Rhodymenia mammillaris Montagne 1842a, p. 242. 

Figures 374-376 

Plants saxicolous, flabellate, erect to 14 cm, most commonly 7—9 cm tall, dark 
purplish red to dull rosy red, attached by small discoid holdfasts; axes ligulate, 
(3—)5—7(—10) mm diameter, arising from short, terete, simple or branched stalks; 
blades regularly to irregularly dichotomously branched to four or more orders, 
commonly with cuneate bases and obtuse to emarginate apices, to 250 ym 


Figures 374-376. Gracilaria mammillaris. 374, 375. Habits, scale 1 cm. 376. Cross section, 
scale 25 pm. 
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thick; medulla composed of large, globular to occasionally compressed, lightly 
pigmented, thick-walled cells 50-170 4m diameter, contiguous with a one-, 
sometimes two-layered cortex of much smaller quadrate to angular, densely 
pigmented cells 5—17.5 um diameter in surface view; tetrasporangia globose, 
occasionally ellipsoid, cruciately divided, 25-35 im diameter, scattered in the 
slightly modified cortical layers; spermatangia formed in numerous small, well- 
defined, shallow, concave sori scattered over the blades, usually separated by 
anticlinally elongate cells; carposporophytes with few to several tubular nutri- 
tive cells connecting to pericarps, carposporangia globose, subglobose, sub- 
quadrate, angular, to irregular, to 30 um long; cystocarps scarce to abundant, 
prominent, mammillate, to 1.3 mm diameter. 

Schneider 1975c, 1976; Wiseman and Schneider 1976; Schneider and Searles 
1979; Searles 1987, 1988. 

Common from 14 to 60 m in Onslow Bay and Long Bay, year-round, reaching 
peak biomass of 17 g/m* during June in a large central area of Onslow Bay; rare 
from 17 to 21 m on Gray’s Reef, July. 

Distribution: North Carolina, South Carolina, Georgia, Bermuda, southern 
Florida, Gulf of Mexico, Caribbean, Brazil, Galapagos Islands, Pacific Mexico, 
California (see Schneider 1975b). 

This species is the most commonly collected Gracilaria offshore and is often 
the dominant member of the standing crop of the red seaweeds there (Schneider 
and Searles 1979). Inshore records of Blomquist and Humm (1946) and offshore 
records of an atypical form (Schneider and Searles 1973; also refer to Schneider 
1975c) are now ascribed to G. tikvahiae. 
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Figures 377-380. Gracilaria tikvahiae, 
specimens showing morphological varia- 
tion, scales 1 cm. 


Gracilaria tikvahiae McLachlan 1979, p. 19, fig. 1. 

Figures 377—380 

Plants saxicolous, conchicolous, gregarious, flabellate to fastigiate, erect to 
37 cm, black, greenish and purplish red, to dull rosy red, olive brown, yel- 
low green, or light green, attached by small discoid holdfasts; axes, except at 
the extreme base, compressed to markedly flattened, 0.2—-1 mm thick, 1-15 mm 
wide, irregularly di-, tri-, to polychotomously and alternately branched in single 
plants from one to several orders, often bearing short proliferous branches 
on lower internodes; internodal segments broadening toward their distal ends, 
apices acute; medulla composed of large, somewhat compressed, lightly pig- 
mented cells, (70—)90—240(—270) 1m in greatest dimension, surrounded by a 
one- or two-layered cortex of smaller, rounded to angular, densely pigmented 
cells, 5—12.5 um diameter in surface view; tetrasporangia obovoid to ellipsoid 
and subglobose, cruciately divided, 10-35 um diameter, (17—)22—37(—45) um 
long, scattered in the cortex throughout or concentrated in upper portions of the 
plant; spermatangia formed in well-defined, shallow, concave sori scattered over 
the blades; carposporophytes with a few to several tubular nutritive cells con- 
necting to pericarp or lacking; carposporangia globose, obovoid, and ellipsoid, 
15—33(—40) pm in greatest dimension; cystocarps abundant and prominent over 
the faces and margins of the blades, hemispherical, to 1 mm diameter. 

Richardson 1987. As G. multipartita sensu Harvey 1853; Curtis 1867; Mel- 
vill 1875; Hoyt 1920. As G. multipartita var. angustissima sensu Harvey 1853; 
Hoyt 1920. As G. foliifera sensu Williams 1948a, 1951; Humm 1952; Kim and 
Humm 1965; Chapman 1971; Schneider 1976; Wiseman and Schneider 1976; 
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Kapraun 1980a. As G. foliifera var. angustissima sensu Williams 1948a, 1949; 
Wiseman and Schneider 1976. As G. lacinulata sensu Kim and Humm 1965. As 
G. mammillaris sensu Williams 1948a, 1949; “atypical form” sensu Schneider 
and Searles 1973; Schneider 1975c. 

Known intertidally from jetties throughout the area and also from shallow 
subtidal and estuarine habitats on rocks and shells, or free living, year-round, 
achieving maximum development during the warmest months; known from 14 
to 48 m offshore in Onslow Bay, April-December, and from 19 m in offshore 
Georgia, March. 

Distribution: Maritime Provinces to Virginia, North Carolina, Georgia, north- 
eastern Florida to Gulf of Mexico, Caribbean, and probably south to Brazil (cur- 
rently recorded as G. foliifera [Oliveira F. 1977]). 

Despite lacking specimens for comparison, McLachlan (1979) suspected that 
plants south of New Jersey known as Gracilaria foliifera (Forsskal) Bargesen 
were probably members of the same morphologically variable species of the 
Canadian Maritimes and New England that he described as G. tikvahiae. Vegeta- 
tively, G. tikvahiae cannot be distinguished from European G. foliifera. However, 
cystocarpic specimens from the area compare perfectly with the description and 
illustrations of G. tikvahiae, not G. foliifera (McLachlan 1979). 

Kim and Humm (1965) claimed to be able to distinguish on morphological 
grounds between Gracilaria tikvahiae (as G. foliifera) and G. lacinulata Vahl. 
After examining over 100 specimens in the flora, we find a high degree of mor- 
phological variation from narrow, nearly terete forms to broad, complanate ones. 
They are impossible to segregate either at the specific or subspecific levels. 
Offshore, deep-water specimens of G. tikvahiae previously recorded as both 
G. foliifera (Schneider 1976) and G. mammillaris “atypical form” (Schneider and 
Searles 1973, fig. 4B; Schneider 1975c) are now believed to be different expres- 
sions of the morphological variability shown in inshore populations. Although 
offshore cystocarpic specimens compare suitably with G. tikvahiae, no males 
have been discovered. 

Populations of Gracilaria tikvahiae from Canada have received a great deal 
of attention to their biochemistry, genetics, life history, and ecology (refer to 
McLachlan 1979). In the Carolinas, Kim and Humm (1965) have studied growth 
rates and characterized the properties of the agar extracted from certain popula- 
tions of this species. 
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Figure 381. Gracilaria verrucosa, scale 1 cm. 


Gracilaria verrucosa (Hudson) Papenfuss 1950, p. 195. 

Fucus verrucosus Hudson 1762, p. 470. 

Figure 381 

Plants conchicolous, saxicolous, erect to 60 cm, or free living, bushy, dull to 
dark brownish, purplish, greenish, grayish, and rosy red to light pinkish red, at- 
tached by small discoid holdfasts; axes terete throughout, 0.5—2(—3) mm diame- 
ter, freely alternately and pseudodichotomously, radially to irregularly branched 
to four orders, usually with numerous short proliferous branches, the main axes 
often percurrent; branches gradually tapering toward acute apices, and tapered 
to somewhat constricted at their points of attachment; medulla composed of 
large, hyaline, thin-walled cells to 650 um diameter, abruptly contiguous with 
a two- or three-layered cortex of small, pigmented, rounded-angular cells 5— 
12.5 um diameter in surface view, occasional surface cells producing decidu- 
ous fine hairs; tetrasporangia ovoid to subglobose, cruciately divided, 20-38 1m 
diameter, 27—45 ym long, sparse to numerous, scattered over the main axes and 
branches; spermatangia formed in small, shallow to mostly deep pits to 50 pm 
diameter in the cortex of younger parts of the plant; carposporophytes with few 
to numerous tubular nutritive cells connecting to pericarps, carposporangia obo- 
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void to subglobose, to 38 pm long; cystocarps abundant, prominent, hemispheri- 
cal, 0.3-1 mm diameter. 

Taylor 1960; Schneider 1976; Wiseman and Schneider 1976; Kapraun 1980a; 
Reading and Schneider 1986; Richardson 1986. As G. confervoides, Harvey 1853; 
Johnson 1900; Hoyt 1920, pro parte; Humm 1942, 1944; Causey et al. 1946. 

Known frequently from the shallow subtidal on jetties near Beaufort and 
Wilmington, N.C., and on shells or free living in area sounds, tidal pools, and 
brackish-water estuaries, summer-fall, and infrequently from 23 to 30 m off- 
shore in Onslow Bay, August. 

Distribution: Virginia, North Carolina, South Carolina, Georgia, Bermuda, 
Gulf of Mexico, Caribbean, Brazil, USSR to Portugal, and possibly more wide- 
spread. 

Free-living sterile specimens of Gracilaria verrucosa (as G. confervoides (L.) 
Greville) formed the basis of a short-lived agar industry in Beaufort, N.C., dur- 
ing World War II (Humm 1942, 1944; Causey et al. 1946), and the species is still 
prolific in local sounds during the summer and fall. Attached plants are also 
common during this period and are often fertile. Inshore plants grow intermixed 
with the similar and less common Gracilariopsis lemaneiformis, which is easily 
distinguished when fertile. Gracilaria verrucosa could also be confused with 
G. blodgettii from offshore (see p. 320). 

Plants in the flora compare favorably in all respects with descriptions of Graci- 
laria verrucosa from the British Isles, the type locality (Dixon and Irvine 1977). 
They do not compare, however, with plants collected from New England and 
Canada previously placed under this binomial and now recognized as nearly 
terete forms of G. tikvahiae. Therefore, aside from the record of Humm (1979) 
from Virginia, records to the north of Cape Hatteras require verification. 

Spermatangia have been given greater taxonomic weight in the genus Graci- 
laria since Yamamoto (1975, 1978) organized the species on the basis of sev- 
eral male conceptacle types. In a recent study of G. verrucosa from North Caro- 
lina (Reading and Schneider 1986), a single male specimen was shown to have a 
continuum from deep cryptlike conceptacles (Verrucosa type) to shallow bow]- 
shaped conceptacles (Textorii type). More species in the genus need to be as- 
sessed for this characteristic to establish whether or not conceptacle type is con- 
stant, as for G. blodgettii (Reading and Schneider 1986), or variable as for this 
taxon. 
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Gracilariopsis Dawson 1949 
Plants erect and terete, alternately, irregularly, to proliferously branched, aris- 
ing from small discoid holdfasts; cortex of few to several radiating layers; tetra- 
sporangia formed obliquely from intercalary cells in cortical filaments, scattered 
over the entire plant; dioecious, spermatangia formed singly from outer corti- 
cal cells in superficial sori; carpogonial branches two celled, supporting cells 
formed obliquely from intercalary cells in cortical filaments, ultimately bearing 
two sterile two- or three-celled branches which fuse with fertilized carpogonia 
to form generative fusion cells that produce gonimoblasts directly; cystocarps 
ostiolate, hemispherical, having large central cellular placentas, without tubu- 
lar nutritive cells between the carposporophyte and pericarp, gametophytic cells 
of inner pericarp becoming dark-staining nutritive tissue, gonimoblast filaments 
fused to the cystocarp floor by small conjunctor cells; carposporangia basically 
organized in straight terminal chains. 

Fredericq and Hommersand (1989b) recently reestablished this genus on the 
basis of cytological and anatomical studies of Gracilariopsis lemaneiformis from 
the Pacific Ocean. 


Gracilariopsis lemaneiformis (Bory) Dawson, Acleto, et Foldvik 1964, p. 59, pl. 
56, fig. A. 

Gigartina lemanaeformis Bory 1828, p. 151. 

Figure 382 

Plants saxicolous or conchicolous, erect to 0.5(—2) m, purplish and brown- 
ish to rosy red, attached by small discoid holdfasts, often attached secondarily 
by short, prostrate, rhizomelike branches issued variously on the axes; axes 
terete, 0.5—2 mm diameter, often sparsely but occasionally freely branched to 
a few orders, branching irregular, radial, and often short proliferous, main axes 
often percurrent; branches gradually tapering to acute apices, somewhat tapered 
but not sharply constricted at their points of attachment; medulla composed 
of large, hyaline, thin-walled cells surrounded by four to six layers of much 
smaller pigmented cortical cells, 2.5—7.5 um diameter in surface view; tetraspo- 
rangia ellipsoid to subglobose, cruciately divided, 25—27.5 um diameter, 32.5— 
47.5 um long, scattered in the outer cortex; spermatangia formed in open, nonde- 
pressed, superficial hyaline sori, contiguous over large portions of the outer cor- 
tex; carposporophytes lacking radial trabecular filaments, carposporangia ellip- 
soid, obovoid to globose, 12.5—25 um diameter, 20—38 jm long; cystocarps sparse 
to abundant, prominent, hemispherical, 0.8—1.8 mm diameter. 

As Gracilariopsis sjoestedtii, Dawson 1953. As Gracilaria sjoestedtii, Taylor 
1960; Schneider 1976; Wiseman and Schneider 1976; Kapraun 1980a. As G. con- 
fervoides var. longissimus sensu Harvey 1853. 
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Known infrequently from the shallow subtidal on 
jetties and on shells in sounds, mixed with and less 
common than Gracilaria verrucosa near Wilmington 
and Beaufort, N.C., spring and summer; infrequent 
offshore in Onslow Bay from 24 to 50 m, June—August; 
and frequent on shells and pebbles in the shallow sub- 
tidal and lower intertidal of the natural outcropping 
near Fort Fisher, year-round. 

Distribution: North Carolina, South Carolina, 
southern Florida, Gulf of Mexico, Caribbean, Brazil, 
Indian Ocean, Central Pacific islands, China, south- 
ern British Columbia to Chile. 

Abbott (1983) found Gracilariopsis lemaneiformis 
(as Gracilaria lemaneiformis) synonymous with 
Gracilaria sjoestedtii, the name under which plants 
from our flora had previously been reported. Al- 
though there has been speculation that Atlantic speci- 
mens reported as G. lemaneiformis/sjoestedtii are in- 
correct identifications (Bird and Oliveira F. 1986), 
Dawson (1953) reported plants from North Carolina 
and the Caribbean with superficial male sori. Unfor- 
tunately, male plants of Gracilariopsis and Gracilaria 
are uncommon. 

Gracilariopsis lemaneiformis possibly represented 
a portion of the Gracilaria verrucosa (as G. confer- 
voides) collected during the 1940s in the sounds near 
Beaufort and Morehead City, N.C., for use in the war- 
time agar industry (Humm 1942, 1944; Dawson 1953; 
Causey et al. 1946). The two can only be separated as 
fertile gametophytes. 





Figure 382. 
Gracilariopsis 
lemaneiformis, 
scale 1 cm. 
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Plants erect and terete to ligulate and foliose, or prostrate and spreading to 
crustose, soft and gelatinous to fleshy and cartilaginous; plants multiaxial and 
pseudoparenchymatous or multiaxial with loose or compact aggregations of 
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filaments centrally and radial outer layers, or with central hollow mucilage- 
filled cavities, some with both solid axes and hollow branches, some with dark- 
staining gland cells; tetrasporophytes and gametophytes isomorphic, tetraspo- 
rangia cruciately or tetrahedrally divided, terminal or intercalary in cortical 
filaments, scattered, in flush to depressed sori or in chains in raised nema- 
thecia, polysporangia produced in some; dioecious, spermatangia formed from 
outer cortical cells, scattered or in discrete spreading or girdling superficial 
sori; procarpic, procarps scattered or in nemathecia, carpogonial branches three 
or four celled, one or more two- or three-celled auxiliary cell branches form- 
ing on the same supporting cells, with short connecting filaments (ooblasts) 
or connecting cells; gonimoblasts issued outwardly from small to large fusion 
cells, with or without a reticulum of attenuate attachment filaments (tela arach- 
noidea) between carposporophytes and pericarps; pericarps with or without 
beaks (rostrate) and with obvious ostioles; cystocarps projecting and scattered 
or marginal, carposporangia liberating one carpospore. 


Key to the families 


1. Plants solid or in part hollow; if hollow, lacking attenuate medullary fila- 
ments; sporangia cruciately divided ..................... Rhodymeniaceae 
1. Plants always in part hollow, with attenuate longitudinal medullary filaments 
at least in youngest portions; sporangia tetrahedrally divided ............ 2 
2. Hollow central cavities with single-layered traversing septa; tetrasporangia 
intercalary, scattered; carpogonial branches four celled, only terminal goni- 
moblast cells becoming carposporangia..................... Champiaceae 
2. Septa lacking or present as few-layered partitions at branch insertions; tetra- 
sporangia terminal in depressed sori; carpogonial branches three celled, 
nearly all gonimoblast cells becoming carposporangia...... Lomentariaceae 


Rhodymeniaceae 


Plants soft and gelatinous to firm and fleshy, erect, irregularly, pinnately, or 
palmately to dichotomously branched, arising from small to large discoid hold- 
fasts, or parasitic and tuberculate to pulvinate with irregular lobes; axes terete 
to strongly compressed, ligulate to foliose, some beset with mucilage-filled bul- 
bous vesicles; structure multiaxial, cortex of one to few complete to incomplete 
layers or composed of loosely to closely associated, dichotomously branched 
filaments; medulla compact and pseudoparenchymatous to hollow and gelati- 
nous, with or without traversing medullary filaments; tetrasporophytes and 
gametophytes isomorphic; sporangia cruciately divided, intercalary or termi- 
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nal in cortical filaments, scattered over plants or restricted to subapical sori; 
dioecious, spermatangia formed from outer cortical cells, scattered or in small 
patches; procarpic, three- to four-celled carpogonial branches borne on a sup- 
porting cell also bearing a two- or three-celled auxiliary cell branch, connect- 
ing cell present in some; auxiliary cells issuing gonimoblasts outwardly; carpo- 
sporophytes with cortical pericarps with or without a reticulum of attenuate 
attachment filaments (tela arachnoidea) between them, most gonimoblast cells 
becoming carposporangia; cystocarps protruding, scattered over the blades or 
branches, with ostioles. 


Key to the genera 


i: Plants hollowathroughoutionimypart)holllowsneecee erent 2 
1. Plants solid’throughouti;. <i jit. 2.n a dee cer oe ei eee eee 3 
2. Plants with short to long solid axes, bearing terminal and lateral hollow, 

bladderliké vesicles\y...ucaf5. don ade eee eon ae Lee ee eee Botryocladia 
2. Plants with hollow axes, at least in part, bladders lacking .... Chrysymenia 
3. Plants peltate, dorsiventrally arranged ..................--0-- Halichrysis 
3. Plants otherwise: «3..65. 4.5. Re sees dekos ee Ge eecek «age atl ee eee 4 
4 Axes basically dichotomously, branchedis eee einen 5 
4. Axes palmately, irregularly, or pinnately divided......................- 8 
5. Plants leathery, tetrasporangia in subterminal sori............ Rhodymenia 
5. Plants soft, tetrasporangia scattered or in sori scattered over the blades ... 6 
6. Main axes to 2.5 mim. Wide) <6 nic neces «me cae cme. ooo oe nee 7 
65) Mainvaxes?5—55 iin broadenna enn eanea ener Agardhinula (in part) 
7. Plants irregularly dichotomously divided, tetrasporangia scattered over the 

main bladesiiccnnteenes aoe Se ee eee ee: Gloioderma (in part) 
7. Plants regularly dichotomously branched, tetrasporangia in sori scattered 

over ‘the: blades .%.22 285.4 sein tae nie erate ean le Siac Roce nia: Leptofauchea 
8. Axes narrow, pinnately or radially branched.......... Gloioderma (in part) 


8. Axes broadly ligulate to foliose, irregularly to palmately branched ......... 
wii Xs/a osatlnscaaal hte eae ieee easy cee Pe a cee Agardhinula (in part) 


Agardhinula De Toni 1897 

Plants erect, soft, irregularly to di- and trichotomously branched, appearing 
palmate to flabellate; blades broadly flattened throughout, with cuneate bases 
arising from small discoid holdfasts; medulla of several layers of large cells inter- 
spersed with markedly smaller ones, giving rise to one to three layers of anti- 
clinally arranged cortical cells, outer layer not completely covering subsurface 
cortical layer; tetrasporangia developed from surface cortical cells, cruciately 
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Figures 383, 384. Agardhinula browneae. 383. Habit, scale 1 cm. 384. Cross section, scale 
100 pm. 


divided, in mostly large confluent, reticulate sori over the blades, giving the 
plant a mottled appearance; dioecious, spermatangia in widespread irregular, 
superficial sori; procarpic, carposporophytes scattered over blades, nearly all 
gonimoblast cells becoming a hemispherical to spherical mass of carposporan- 
gia, attached to flat base by a few gonimoblast filaments, connecting tela arach- 
noidea lacking; cystocarps prominently elevating one surface of blade by thick- 
ening of the cortex, with inconspicuous ostioles. 


Agardhinula browneae (J. Agardh) De Toni 1897, p. 64. 

Callophyllis browneae J. Agardh 1885, p. 36. 

Figures 383 and 384 

Plants saxicolous, firm gelatinous, pinkish and brownish to rosy red, 10— 
20 cm tall, attached by discoid holdfasts, giving rise to one or more palmate 
to flabellate erect blades; axes broadly ligulate, to 2.5 cm broad below nodes, 
regularly to irregularly dichotomously to trichotomously branched, lower axes 
broader than above, sinuses narrow and rounded, bases cuneate, margins entire, 
occasionally proliferous near the base, apices rounded acute, obtuse to trun- 
cate; blades 350—625 um thick, medulla comprising much of the blade thickness, 
composed of large and intermixed smaller cells 35-370 tm in greatest dimen- 
sion in cross section, giving rise to a one- to three-layered cortex with irregu- 
lar to subglobose cells 4—10 zm diameter, irregularly rounded to circular in sur- 
face view; tetrasporangia ellipsoid, cruciately divided, 12.5—22.5 um diameter, 
17.5—-37.5 um long; spermatangia ellipsoid to globose, 1—2 1m diameter; cysto- 
carps scattered over blades and margins, occasionally confluent, hemispherical, 
to 1 mm diameter, ostioles inconspicuous; carposporangia subglobose to irregu- 
larly angled, 10—15 ym diameter. 

Hoyt 1920; Williams 1951; Taylor 1928, 1960; Schneider and Searles 1973; 
Schneider 1976; Wiseman and Schneider 1976. 

Frequent and occasionally abundant in localized populations, offshore from 
17 to 55 m in Onslow Bay and Long Bay, June—November. 
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Figures 385-387. 
Botryocladia occidentalis. 
385. Habit of robust plant, 
scale 1 cm. 386. Habit 

of lax deep-water plant, 
scale 1 cm. 387. Inner 
medullary cells bearing 
gland cells, scale 25 ym. 





Distribution: North Carolina, South Carolina, southern Florida. 

At times from June to September Agardhinula is the dominant species on the 
wreck of the Suloide (Buoy WR-13; 34°32'48"N, 76°53'43’W; depth- top 13 m, 
bottom 21.5 m), but usually is found as isolated plants at most sites. 


Botryocladia (J. Agardh) Kylin 1931, nom. cons. 

Plants erect, simple or irregularly to pseudodichotomously branched, radially 
to bilaterally beset with few to many soft, stipitate, obpyriform to obovoid vesi- 
cles; terete axes slender, solid, cartilaginous, arising from small to massive dis- 
coid holdfasts; vesicles with hollow mucilage-filled central cavity, medulla of 
one to a few layers of large, mostly colorless cells, some bearing single or clus- 
tered dark-staining gland cells projecting into the cavity, cortex of a continuous 
or discontinuous layer of small pigmented cells; tetrasporangia developed from 
subsurface cortical cells, cruciately divided, scattered over the vesicles; monoe- 
cious or dioecious, spermatangia in small, irregular, superficial sori on vesicles; 
procarpic, carposporophytes scattered over vesicles, nearly all gonimoblast cells 
becoming carposporangia, attached to base by a few gonimoblast filaments, con- 
necting tela arachnoidea lacking; cystocarps slightly elevating the vesicle sur- 
face by thickening of the cortex, with ostioles. 


Key to the species 


1. Vesicles with one or two gland cells on medullary cells, plants with multiple 
vVesiclesjandsnichiyabranchedueneeneer reenter ieee B. occidentalis 
1. Vesicles with more than two gland cells on medullary cells, plants with few 
vesiclesrandisparsely;brancheduit at alll terse een een 2 
2. Outer cortication on vesicles not covering entire surface of subsurface corti- 
cal cells that obscure the cells of the medulla; gland-bearing cells unmodified 
sud ie Bie; dueyswadig spendin else SAE II MEE ene EE OIE ce eee B. pyriformis 
2. Outer cortication on vesicles restricted to rosette formation above subsurface 
cortical cells and between anticlinal walls of exposed cells of the medulla; 
gland-bearing cells occasionally stellate ....................... B. wynnei 
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Botryocladia occidentalis (Borgesen) Kylin 1931, p. 18. 

Chrysymenia uvaria var. occidentalis Bergesen 1920, p. 403, fig. 388. 

Figures 385-387 

Plants saxicolous, rosy red, attached by massive discoid holdfasts giving rise 
to one or more erect, terete, cartilaginous, alternately to pseudodichotomously 
branched axes, 2—20(—25) cm tall, radially to bilaterally beset with few to many 
mucilage-filled vesicles; axes solid, pseudoparenchymatous, 0.5—1.5 mm diame- 
ter; vesicles obpyriform to obovoid and subglobose, short stipitate, 2-8 mm 
diameter, 3-11 mm long; medullary cells polygonal, 50-150 um diameter, sev- 
eral producing one (to two noncontiguous) globose to ellipsoid gland cells 
toward the inner vesicle cavity, 7.5—20 um diameter; outer cortex with irregular 
to subglobose anastomosing cells 3-15 um diameter forming a near-continuous 
layer over subsurface layer of intermediate-sized cells, many subsurface cells 
not completely covered by outer cortex; tetrasporangia unknown; cystocarps few 
per vesicle, to 1.5 mm diameter, ostioles present; carposporangia rounded and 
irregularly angled, 12—25 1m diameter. 

Taylor 1960; Chapman 1971; Schneider 1976; Wiseman and Schneider 1976; 
Schneider and Searles 1979; Searles 1981, 1987, 1988. As Chrysymenia uvaria, 
Hoyt 1920; Taylor 1928; Blomquist and Pyron 1943. As B. uvaria, Williams 1951. 

Common and abundant offshore from 14 to 48 m in Onslow Bay and Long 
Bay, year-round; from deep water off Sapelo Island and from Gray’s Reef, March— 
September; inshore, rarely collected on Fort Macon jetty during the summer. 

Distribution: North Carolina, South Carolina, Georgia, Bermuda, southern 
Florida, Gulf of Mexico, Caribbean, Brazil. 

Along with Gracilaria mammillaris, Botryocladia occidentalis is one of the 
two most commonly dredged red algae offshore in Onslow Bay, having by far 
the greatest year-round biomass of any of the red algae (Schneider and Searles 
1979). We have estimated its biomass at as much as 41 g/m* during peak pro- 
duction in June. Only female reproductive characteristics have been observed 
for this species. 

Some deep-water plants contain sparse, small bladders, giving the appearance 
of a different species (see figure 386). This form, although sometimes found at 
lesser depths, is usually found at depths of 40 m or greater. 
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Botryocladia pyriformis. 

388. Habit, scale 2 mm. oO) 

389. Surface cortication, OO ( 
scale 20 jum. 390. Inner im) =O 


medullary cells bearing 


gland cells, scale 25 xm. ae 


Botryocladia pyriformis (Bgrgesen) Kylin 1931, p. 18. 

Chrysymenia pyriformis Bgrgesen 1910, p. 187, figs 8—9. 

Figures 388—390 

Plants saxicolous, pinkish red, attached by small to large discoid holdfasts, 
giving rise to one or two terete, wiry, simple or branched axes, 1—5 cm tall, radi- 
ally beset with few mucilage-filled vesicles, or with one or two stipitate vesi- 
cles arising directly from small discoid holdfasts; vesicles obpyriform, short 
stipitate, 3-30(—-40) mm diameter, 4—40(—50) mm long; medullary cells rounded 
polygonal, 30-138 1m diameter, with large and occasional smaller cells inter- 
spersed, some of the smaller cells producing a cluster of four to eight cen- 
tral, pyriform to clavate gland cells toward the inner vesicle cavity, 5-25 ym 
diameter; outer cortex with rounded-angular to subglobose cells 3-8 um diame- 
ter forming an incomplete layer over a nearly complete subsurface layer of 
intermediate-sized cells; tetrasporangia ovoid, to 34 ~m diameter and 44 pm 
long; dioecious, spermatangia clustered on outer cortical cells, 1—-2.5 1m diame- 
ter; cystocarps globose, several per vesicle, to 1 mm diameter, ostioles present; 
carposporangia subglobose to irregularly angled, 7.5—22.5 um diameter. 

Schneider and Searles 1973; Schneider 1976; Wiseman and Schneider 1976. 

Infrequent offshore in Onslow Bay and Long Bay from 18 to 55 m, June— 
September. 

Distribution: North Carolina, South Carolina, Bermuda, southern Florida, 
Caribbean, Brazil. 

In this area, only the large-vesicled form of Botryocladia pyriformis is found, 
a form at some variance with that originally described (Taylor 1960; Schneider 
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Figures 391-393. 
Botryocladia wynnei. 391. 


Habit, scale 0.5 cm. 392. O05 
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and Searles 1973) for stalked plants from the Caribbean (Bgrgesen 1910). Be- 
cause only vesicle size is at variance, however, we are retaining our plants as 
B. pyriformis until more significant differences can be delineated. Only male and 
female gametophytes of this species are known. 


Botryocladia wynnei Ballantine 1985, p. 199, figs 1-5. 

Figures 391-393 

Plants saxicolous, pinkish to rosy red, 6-35 mm tall, attached by small dis- 
coid holdfasts giving rise to short simple or branched stalks bearing one to five 
vesicles; vesicles pyriform and becoming obovoid at maturity, short stipitate, 3— 
14 mm diameter, 6—35 mm long; medullary cells rounded, elongate polygonal, 
30—90 um diameter, with occasional modified stellate or unmodified cells pro- 
ducing generally three to six (although as few as one to as many as seventeen), 
central, pyriform to ovoid gland cells toward the inner vesicle cavity, 15-33 um 
diameter, 17—26 ym long; inner cortex of intermediate-sized cells wedged in be- 
tween upper medullary cell surfaces, outer cortex with irregular to subcircu- 
lar cells 7—14 pm diameter forming an incomplete layer over anticlinal walls of 
medullary cells and intermediate-sized cells themselves in rosette fashion, occa- 
sionally covering gland-bearing cells completely; tetrasporangia globose, cruci- 
ately divided, 18-30 um diameter; monoecious, spermatangia clustered on outer 
cortical cells, 1-3 um diameter; cystocarps several per vesicle, 440-670 tm 
diameter, ostioles present; carposporangia subglobose to irregularly angled, 7.5— 
22.5 um diameter. 

Searles 1987, 1988. 
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Infrequent from 30 to 35 m in Onslow Bay, June; and 17 to 21 m on Gray’s Reef, 
June—August. 

Distribution: North Carolina (new record), Georgia, Puerto Rico. 

Botryocladia wynnei can easily be distinguished from the other large-vesicled 
species, B. pyriformis, by its incomplete, yet regular, surface cortication between 
medullary cells on the vesicles, and occasional stellate medullary cells bearing 
gland cells. Plants from the area are occasionally twice as large (to 35 mm tall) 
as those described initially from Puerto Rico (to 14 mm) but conform in all other 
characteristics (Ballantine 1985). 


Chrysymenia J. Agardh 1842 

Plants erect, soft, and tubular to foliose, irregularly to alternately branched or 
split, branches radial to marginal; axes terete and mucilage filled throughout, ap- 
pearing saccate to vesiculate, to broadly foliose and locally hollow but not sac- 
cate, arising from small discoid holdfasts; medulla hollow and with or without 
a few filaments traversing the mucilage-filled cavity; inner cortex of large com- 
pacted cells, these occasionally bearing gland cells toward the mucilage-filled 
cavity, giving rise to one to three cortical layers of anticlinally arranged cortical 
cells, outer layer completely to incompletely covering subsurface layer; tetraspo- 
rangia developed from cortical cells, cruciately divided, and scattered over the 
plants; dioecious, spermatangia in isolated irregular superficial sori; procarpic, 
carposporophytes scattered over plants, nearly all gonimoblast cells becoming a 
hemispherical to globose mass of carposporangia, attached to flat base by a few 
gonimoblast filaments, connecting tela arachnoidea lacking; cystocarps promi- 
nently elevating one surface of blade by thickening of the cortex. 


Key to the species 


i) Plantsiflattened ligulateitoolioses eee aeeeeee eee C. agardhii 
iPlantsitereteranditubnlanaeesneeeeaereeecreoeeereeee err C. enteromorpha 


Chrysymenia agardhii Harvey 1853, p. 189, pl. XXXa. 

Figures 394-397 

Plants saxicolous, firm gelatinous, membranous, brownish to rosy red, 10— 
20 cm tall, blades arising from short stipes and cuneate bases attached by small 
discoid holdfasts; axes broadly ligulate to foliose, 1-5 cm broad, simple to 
pseudodichotomously to palmately branched, axes broadest centrally, tapering 
to bases and rounded acute to obtuse apices, sinuses narrow and rounded, mar- 
gins smooth to erose dentate, undulate and often proliferous, at times appearing 
irregularly pinnate; blades 0.7—1.1 mm thick, central region mostly hollow and 
mucilage filled, uncommonly traversed by few to several medullary filaments, 
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Figures 394-397. Chrysy- ; os 
menia agardhii. 394. Habit, C= H-G SO 


ES a 
scale 1 cm. 395. Surface = f — 


cortication, scale 25 pm. 396. 
Cross section, scale 25 pm. 


397. Detail of cross section \ h s 
showing gland cell in central A : 


cavity, scale 25 ym. 


5—15(—20) um diameter; one or two inner cortical layers lining the cavity and 
composed of large, hyaline, rounded polygonal to transversely elongate cells, 
170—320 um diameter, some bearing a single hemispherical gland cell toward the 
cavity, giving rise to a two- or three-layered outer cortex with radially elongate 
to subglobose cells 4—5 um diameter, ovoid and ellipsoid to circular in surface 
view, incompletely covering subsurface cortical cells; cystocarps scattered over 
blades, hemispherical, ostioles inconspicuous. 

Hoyt 1920; Taylor 1928; Schneider 1976. As Cryptarachne agardhii, Taylor 
1960. 

Infrequent offshore from 17 to 50 m in Onslow Bay, June—August. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean. 

Simple blades of this species could be confused with Halymenia floridana; 
however, Chrysymenia agardhii does not contain stellate ganglia in the inner 
cortex and bears occasional gland cells toward the central cavity, as typical of 
the genus. Only vegetative plants have been collected in the flora. 


Chrysymenia enteromorpha Harvey 1853, p. 187. 

Figures 398—401 

Plants saxicolous or conchicolous, gelatinous, cylindrical, and highly 
branched, yellowish and pinkish to rosy red, iridescent, 5—30 cm tall, axes aris- 
ing from short stipes and cuneate bases attached by small discoid holdfasts; axes 
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cylindrical, mostly terete with slight flattening in some lower axes, 4-10 mm 
diameter below, tapering to 1-2 mm in ultimate branches, alternately to irregu- 
larly and radially branched to several orders, although at times appearing dis- 
tichous; axes broadest centrally, markedly constricted at the bases, and slightly 
to greatly tapering to obtuse or rounded acute apices; central region of axes hol- 
low and mucilage filled, cavities lined with one to two inner cortical layers of 
large, hyaline, rounded to axially elongate cells, 100—250 um long, some bearing 
three to eighteen obovate to pyriform gland cells toward the cavity, giving rise to 
a two-layered outer cortex with obovate to subglobose cells, 5-10 ym diameter, 
irregularly rounded to pyriform in surface view, forming an incomplete network 
over the anticlinal walls of inner cortical cells in young plants, becoming some- 
what more corticated with maturity, but not completely covering the large inner 
cortical cells, except those bearing gland cells; constrictions with a layer of large 
inner cortical cells covered by smaller ones, these occasionally bearing clusters 
of gland cells; tetrasporangia scattered over the axes, occasionally contiguous, 
short ovate to globose, cruciately divided, 27.5—40 tm diameter, 35—45 um long; 
spermatangia in irregular sori, produced from outer cortical cells, 1 um diame- 
ter; cystocarps scattered over blades, occasionally confluent, blunt conical, to 
780 um diameter, ostioles conspicuous; carposporophytes globose to reniform, 
to 600 um diameter, of several lobes, carposporangia subglobose to irregularly 
angled, 15-20 ym diameter. 

Hoyt 1920; Taylor 1928, 1960; Williams 1951; Schneider 1976; Blair and Hall 
1981. 

Frequent offshore in Onslow Bay and infrequent in Long Bay from 19 to 45 m, 
May—September. 

Distribution: North Carolina, South Carolina, Georgia, Bermuda, southern 
Florida, Gulf of Mexico, Caribbean, Brazil, West Africa. 
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Very young plants bear superficial resemblance to Botryocladia but can be 
distinguished because gland-bearing cells are completely corticated in Chrysy- 
menia. 


Gloioderma J. Agardh 1851 

Plants prostrate and erect, gelatinous, tubular to foliose, pinnately and irregu- 
larly to alternately or dichotomously branched, branches radial to marginal, aris- 
ing from small discoid holdfasts; medulla pseudoparenchymatous, comprised of 
one to several layers of large, hyaline, rounded to ellipsoid cells; inner cortex of 
intermediate-sized cells forming an anastomosing network parallel to the sur- 
face, outer cortex consisting of anticlinally produced, dichotomously branched, 
loose, gelatin-enclosed filaments; branches often fusing with other portions of 
the plant; tetrasporangia developed terminally on inner cortical cells or on lat- 
eral branches of cortical filaments, cruciately divided, scattered over the plants; 
dioecious, spermatangia (where known) formed on outer cortical cells in exten- 
sive superficial sori; procarpic, carpogonial branches three celled; carposporo- 
phytes scattered over plants, nearly all gonimoblast cells becoming a globose 
mass of carposporangia, attached to flat base by a few gonimoblast filaments, 
connecting to pericarp with a tela arachnoidea; cystocarps prominently ele- 
vating one surface or margin of blade by thickening of the cortex, with or without 
overtopping hornlike projections, with conspicuous ostioles. 

R. E. Norris (in manuscript) proposes that Gloioderma is synonymous with 
Gloiocladia J. Agardh 1842 and will transfer all species of Gloioderma to the 
earlier taxon. 

All of the three species known in the flora were originally described from 
North Carolina specimens. 
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Key to the species 


1; Plantsiflattened! to lignlate} branching laterals. renee rene 2 
je Plantsiteretes branching madiiall trite nner ein tinea G. rubrisporum 
2. Axes 1-2 mm diameter, branching pinnate.................. G. atlanticum 
2. Axes 2-5 mm diameter, branching dichotomous............. G. blomquistii 


Gloioderma atlanticum Searles 1972, p. 23, figs 1b, 4. 

Figure 402 

Plants erect and in part prostrate, saxicolous and epiphytic, gelatinous, com- 
planate, and highly branched, pinkish to rosy red, 1-5 cm tall, primarily at- 
tached by discoid holdfasts, secondarily attached by rhizoidal outgrowths of tips 
and margins; main axes 1—2 mm diameter, at times slightly tapering to the branch 
bases, pinnately branched to three or four orders, ultimate branches alternate to 
subopposite, 0.5—2.5 mm long, apices rounded acute; medulla composed of four 
to six layers of closely packed, axially elongate polygonal cells, 75-240 ym long; 
inner cortex composed of a network of stretched, interconnected, axially elon- 
gate cells; outer cortex of anticlinal dichotomous filaments with obovate to sub- 
globose and ellipsoid cells, 3-4 1m diameter, 5—10 ppm long, filaments becoming 
parallel to the axis at surface; tetrasporangia ellipsoid to subglobose, 27—37.5 um 
diameter, 35—50 pm long, scattered over the blades; spermatangia 1—2 1m diame- 
ter, forming in widespread sori over the blades; cystocarps scattered over mar- 
gins and blades, globose to mammillate, to 1.1 mm diameter, with or without one 
to three hornlike, overtopping projections, ostioles conspicuous; carposporangia 
subglobose to irregularly angled, 12.5—20 um diameter. 

Searles 1972; Schneider and Searles 1975; Schneider 1976; Wiseman and 
Schneider 1976. 

Infrequent offshore from 24 to 54 m in Onslow Bay and Long Bay, June— 
November. 

Distribution: North Carolina, South Carolina, Bahamas, Puerto Rico. 

Florida specimens attributed to this taxon from deep water south of Cape 
Canaveral (Eiseman 1979) are now placed in Gloioderma rubrisporum (Searles 
1984b). 





Figure 402. Gloioderma atlanticum, scale 0.25 cm. 
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Figures 403, 404. Gloioderma blomquistii. 403. Habit of cystocarpic plant, scale 0.5 cm. 
404. Cross section, scale 50 xm (redrawn from Schneider and Searles 1975). 


Gloioderma blomquistii Searles in C. W. Schneider et Searles 1975, p. 87, figs 
6-9. 

Figures 403 and 404 

Plants erect, saxicolous, gelatinous, ligulate, and branched, pinkish red, 2— 
4 cm tall, attached by discoid holdfasts; main axes 2-5 mm diameter and of 
similar width throughout, 240-320 ym thick, dichotomously and irregularly 
branched to three or four orders, overlapping and repeatedly fused to one 
another, apices truncate; medulla composed of a single layer of squarish cells 
in section, 140—290 pm in diameter; inner cortex composed of a network of 
stretched, interconnected, axially elongated cells; outer cortex of anticlinal di- 
chotomous filaments with ellipsoid to subglobose cells, 4-6 tm diameter, 8— 
10 pm long, irregularly rounded and loosely organized in surface view; tetraspo- 
rangia ellipsoid, 19—20 um diameter, 30—34 1m long, scattered over the blades; 
spermatangia unknown; cystocarps globose and marginal, sessile or short pedi- 
cellate, occasionally contiguous, 0.7—1.5 mm diameter, with or without one to 
three hornlike, short to overtopping projections, ostioles conspicuous; carpospo- 
rangia ellipsoid to globose, 17.5—35 jum diameter, 17.5—40 pm long. 

Schneider and Searles 1975; Schneider 1976. 

Rare offshore from 39 to 45 m in Onslow Bay, June—September. 

Distribution: North Carolina, southern Florida. 

In Florida this species is known from 38 to 43 m, south of Cape Canaveral in 
March and November (Eiseman 1979). 


Gloioderma rubrisporum Searles 1984b, p. 217, figs 1-5. 

Figure 405 

Plants erect and in part prostrate, saxicolous, gelatinous, terete, and highly 
branched, rosy red, 1—2.5 cm tall, primarily attached by discoid holdfasts, 
secondarily attached by rhizoidal outgrowths of branch tips; main axes 0.4— 
1 mm diameter and of similar width throughout, radially branched to three or 
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four orders, ultimate branches alternately arranged, to 1(—1.8) mm long, apices 
rounded acute; medulla composed of several layers of closely packed, axially 
elongated polygonal cells, 60-100 um diameter, 120—200 ym long; inner cor- 
tex composed of a network of stretched, interconnected, axially elongated cells; 
outer cortex of anticlinal dichotomous filaments with obovate to subglobose 
cells, to 2 um diameter, 3—8 tm long terminally, with some intercalary cortical 
cells that are larger, subglobose, to 10 p.m diameter and 14 ym long, cortical fila- 
ments widely spaced and loosely organized in surface view; tetrasporangia ellip- 
soid, 20—24 ttm diameter, 30—34 ym long, scattered over the blades; spermatan- 
gia unknown; cystocarps scattered over branches, 450-900 ym diameter, with 
two to five hornlike, overtopping projections, ostioles conspicuous; carposporo- 
phytes globose, to 600 tm diameter, carposporangia subglobose to elongate and 
irregularly angled, 10—14 um diameter, to 40 pm long. 

Searles 1984b. 

Rare offshore from 30 to 33 m in Onslow Bay, May—August. 

Distribution: North Carolina, southern Florida. 

In Florida this species is only known from deep water (30 to 37 m) south of 
Cape Canaveral (Eiseman 1979, as Gloioderma atlanticum). 


Halichrysis (J. Agardh) Schmitz 1889 

Plants prostrate, soft, lubricous, foliose, dorsiventrally arranged; axes flattened 
and irregularly to subdichotomously branched or palmately lobed, initially 
arising from small to large discoid, peltate, or marginal holdfasts, secondarily 
attached by rhizoidal haptera issued from the margins and blades; medulla 
pseudoparenchymatous, comprising few layers of large, hyaline, polygonal cells, 
some with smaller cells interspersed; inner and outer cortex of progressively 
smaller layers of cells, dorsal surfaces having far greater development than in- 
complete ventral layers; tetrasporangia developed from cortical cells, cruciately 
divided, scattered over one or both plant surfaces; procarpic, carposporophytes 
scattered on dorsal and ventral surfaces or restricted to one, most gonimoblast 
cells becoming a hemispherical to globose mass of carposporangia, attached to 
the base by pedicels of gonimoblast filaments, connecting tela arachnoidea lack- 
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Figures 406, 407. Halichrysis peltata. 406. Habit, scale 0.5 cm. 407. Cross section of tetra- 
sporic plant, scale 20 rm (redrawn from Schneider 1975a). 


ing; cystocarps prominently elevating one surface of blade by thickening of the 
cortex, with conspicuous ostioles. 


Halichrysis peltata (W. R. Taylor) P. Huvé et H. Huvé 1977, p. 106. 

Fauchea peltata W. R. Taylor 1942, p. 113, pl. 3 fig. 9; pl. 16 figs 1-5. 

Figures 406 and 407 

Plants saxicolous, prostrate, dorsiventrally organized, firm gelatinous, brown- 
ish to rosy red, 1—9 cm wide, initially attached by short stalks to peltate or 
marginal holdfasts, secondarily attached by haptera issued from downturned 
margins or the ventral surfaces of the blades; axes initially lobate, becoming 
branched ligulate, 3-10 mm broad, irregularly to subdichotomously branched, 
branches overlapping and fused to one another, margins undulate and curled 
ventrally, occasionally proliferous, apices obtuse; blades 160—480 pm thick, me- 
dulla comprising much of the blade thickness, composed of large cells 80— 
175 um diameter, giving rise to a three- or four-layered cortex with irregu- 
lar to subglobose outer cortical cells 3—5.5 zm diameter, irregularly rounded 
to circular in surface view; dorsal surface cortical cells widely and regularly 
spaced, ventral surface cortication irregular; outer dorsal cortex with occasional 
packets of obvious translucent cells; tetrasporangia ellipsoid to subglobose, cru- 
ciately divided, 10-15 ym diameter, 17.5—20 «1m long, sparsely to densely scat- 
tered over ventral surfaces; spermatangia unknown; cystocarps scattered over 
both blade surfaces, occasionally confluent, mammillate with extended necks, 
to 0.9 mm diameter, ostioles conspicuous; carposporangia subglobose to irregu- 
larly angled, 12.5—17.5 um diameter. 

As Weberella peltata, Schneider 1975a, 1976. 

Infrequent offshore from 22 to 45 m in Onslow Bay, May—December. 

Distribution: North Carolina, southern Florida, Gulf of Mexico, Caribbean, 
Brazil. 
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Leptofauchea Kylin 1931 

Plants erect, soft, and lubricous, ligulate; axes flattened and irregularly to dicho- 
tomously branched, arising from small discoid holdfasts; medulla pseudoparen- 
chymatous, comprised of few layers of large, hyaline, polygonal cells; cortex of 
a single layer of smaller cells; tetrasporangia developed terminally or in chains 
in raised nemathecia on blades, cruciately divided; procarpic, carposporophytes 
restricted to margins, nearly all gonimoblast cells becoming a hemispherical to 
globose mass of carposporangia, with connecting tela arachnoidea to the peri- 
carp; cystocarps prominently elevating margins of blades by thickening of the 
cortex, with conspicuous ostioles. 


Leptofauchea brasiliensis Joly 1957, p. 130, text fig. 2, pl. 12 fig. 7; pl. 19 fig. 4. 

Figures 408 and 409 

Plants saxicolous, erect, soft, and lubricous, rosy red, 1.5—4 cm tall, attached 
by short stalks to small discoid holdfasts, axes narrow-ligulate, (2-)3-6 mm 
broad, irregularly to dichotomously branched, the nodes often constricted, ter- 
minal blades mostly becoming subspatulate, margins smooth, apices obtuse; 
blades 160—290 pm thick, medulla comprising much of the blade thickness, com- 
posed of a single layer of large cells 60-140 xm diameter, giving rise to a single- 
layered cortex with transversely elongate to subglobose outer cortical cells 5— 
10 um diameter, irregularly rounded to angular in surface view; tetrasporangia 
ellipsoid to rounded rectangular, cruciately divided, 10—21 1m diameter, 10— 
25(—32) um long, in raised nemathecial sori, terminally or in chains of three or 
four on proliferous cortical cells; gametangia unknown. 

Schneider and Searles 1976; Schneider 1976. 

Rare, several specimens from a single collection offshore from 50 m in Onslow 
Bay, June. 

Distribution: North Carolina, western Florida, Brazil. 


Figures 408, 409. 
Leptofauchea brasilien- 





sis, habits of tetrasporic 
plants, scale 0.5 cm. 
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Figure 410. Rhodymenia 





divaricata, scale 1 cm. 


Rhodymenia Greville 1830, nom. cons. 

Plants erect or prostrate and spreading, firm, ligulate to foliose; axes flattened 
and irregularly to repeatedly dichotomously branched, with occasional apical 
or marginal proliferous branches, some simple, with or without perforations, 
arising from small to large discoid holdfasts, sessile or stalked, many spread- 
ing by secondary attachments on cylindrical stoloniferous branches; medulla 
pseudoparenchymatous, comprised of few to several layers of large, hyaline, 
axially elongated polygonal cells; cortex of one to five layers of progressively 
smaller cells; tetrasporangia developed in the outer cortex in distinct subtermi- 
nal to terminal sori or individually scattered over the blades, cruciately divided; 
dioecious, procarpic, three- to four-celled carpogonial branches, carposporo- 
phytes scattered or restricted to apices or margins, nearly all gonimoblast cells 
becoming a hemispherical to globose mass of carposporangia, tela arachnoidea 
lacking; cystocarps prominently elevated, mammillate to hemispherical, with 
conspicuous ostioles. 


Key to the species 


1. Branches diverging at angles of 80°—100°; tetrasporangia in sori scattered over 
the blades; plants restricted to deep offshore waters........... R. divaricata 
1. Majority of branches diverging at angles of 40°—65°, and always less than 80°; 
tetrasporangia in obvious subapical sori; plants common in shallow subtidal, 
lesssfrequentofishoretimnctioad ins eee eee R. pseudopalmata 


Rhodymenia divaricata Dawson 1941, p. 141, pl. 23 fig. 31. 

Figure 410 

Plants saxicolous, erect and prostrate, firm, light rosy red, 4—5 cm tall, with or 
without minute stalks, attached by small to large discoid holdfasts, axes cuneate 
above holdfast and ligulate to broadening above nodes, 1.5—3 mm broad, regu- 
larly dichotomously branched, branch angles 80°—100°, margins smooth, apices 
rounded obtuse; blades 100—250 um thick, medulla comprising much of the 
blade thickness, composed of few to several layers of axially elongated polygo- 
nal cells 90—180 ym in diameter, giving rise to a two- or three-layered cortex with 
ellipsoid to irregularly angular, axially elongated outer cortical cells, 5—7.5 um 
diameter, 7.5—-17 pm long in surface view; tetrasporangia ellipsoid, cruciately 
divided, 12-20 pm diameter, 20—25 pm long, intercalary in cortical filaments, in 
irregular yellowish-pink sori scattered over the blades; ?dioecious, spermatangia 
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Figure 411. Rhody- 
menia pseudopalmata, 
tetrasporic plant, scale 


1 cm. 





unknown; cystocarps scattered over the blades, hemispherical, to 0.8 mm diame- 
ter, ostioles conspicuous; carpospores forming a hemispherical mass, darkly pig- 
mented, rounded polygonal to ellipsoid, 7-18 zm diameter. 

Schneider and Searles 1976; Schneider 1976; Wiseman and Schneider 1976; 
Blair and Hall 1981. 

Uncommon offshore from 40 to 54 m in Onslow Bay and Long Bay, and off 
Charleston, S.C., June—October. 

Distribution: North Carolina, South Carolina, southern Florida, Gulf of Cali- 
fornia, Galapagos Islands. 


Rhodymenia pseudopalmata (Lamouroux) Silva 1952, p. 265. 

Fucus pseudopalmatus Lamouroux 1805, p. 29. 

Figure 411 

Plants saxicolous, erect, firm to cartilaginous, light to dark rosy red, 
4—12(—18) cm tall, lax to rigidly flabellate, with short stalks 0.3-0.7 mm diame- 
ter, attached to small or spreading discoid holdfasts, axes cuneate above short 
stalks, becoming narrowly to broadly ligulate above, many subspatulate, 3-5 mm 
broad, regularly dichotomously branched, branch angles (25°—)40°—65°(—75)°, 
occasionally irregular to palmate, margins smooth and occasionally proliferous, 
especially at wound sites, apices obtuse or tapering to subacute; blades 100— 
250 ym thick, medulla comprising much of the blade thickness, composed of 
axially elongated cells 45-88 um in diameter, giving rise to a two- or three- 
layered cortex with irregularly ellipsoid, axially elongated outer cortical cells, 
5—8(—12) um diameter and 9-14 um long in surface view, outer cells not com- 
pletely covering subsurface cortical cells; tetrasporangia obovoid to ellipsoid, 
cruciately divided, 15-25 ym diameter, 25—40 um long, intercalary in corti- 
cal filaments, in raised, darkly pigmented, subapical, transversely ellipsoid 
to subcircular sori on one or both surfaces, becoming lighter pigmented and 
deteriorating upon spore release; dioecious, spermatangia forming in lightly 
pigmented subapical, transversely ellipsoid to subcircular sori, spermatangia 
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paired on mother cells, 2-3 1m diameter; carpogonial branches three celled; 
cystocarps mostly developing on margins, few laminal, occasionally contiguous, 
globose or ovoid to mammillate, to 1 mm diameter, ostioles conspicuous; carpo- 
spores darkly pigmented, rounded polygonal to ellipsoid and irregular, 5—20 pm 
diameter. 

Taylor 1960; Schneider 1976; Wiseman and Schneider 1976; Kapraun 1980a; 
Searles 1981, 1987, 1988. As R. palmetta, Hoyt 1920; Williams 1948a, 1949, 
1951; Stephenson and Stephenson 1952. As R. pseudopalmata var. caroliniana, 
Taylor 1960; Chapman 1971; Wiseman and Schneider 1976; Richardson 1987. 
As R. palmata sensu Bailey 1848. As R. occidentalis sensu Blair and Hall 1981. 
As Leptofauchea rhodymenioides sensu Blair and Hall 1981. 

Common offshore from 14 to 45 m in Onslow Bay and Long Bay and from 17 
to 22 m off Georgia, occasional in Raleigh Bay, May—December, and in subtidal 
of Cape Lookout, Radio Island, Masonboro Inlet, and Cumberland Island jetties 
and occasional pilings, floating docks, and retaining walls throughout the area, 
year-round. 

Distribution: North Carolina, South Carolina, Georgia, southern Florida, Bra- 
zil, British Isles to West Africa, Mediterranean, Azores, Canary Islands. 

Within the flora, specimens of Rhodymenia pseudopalmata exhibit a con- 
tinuum of morphology from the typical narrow form to the larger, broader var. 
caroliniana described from Pawleys Island, S.C. (Taylor 1960, p. 485), and typi- 
cal of shallow-water specimens known at that time from the Carolinas. Therefore 
we find it unnecessary to recognize separate varieties that are distinct only at the 
extremes of the range of variation. 

Plants collected in the deepest waters are more lax and narrow and ex- 
hibit longer internodes than most shallow-water specimens. An examination of 
specimens from South Carolina attributed to Rhodymenia occidentalis Bgrgesen 
(Blair and Hall 1981) has shown them to be lax, deep-water specimens of 
R. pseudopalmata with none of the polychotomous branching typical of that 
species (Taylor 1960). In fact, we have found similar lax specimens not only in 
deep water but also in shaded specimens from the shallow subtidal of Beaufort, 
N.C., area jetties. It appears that light intensity or quality plays a role in the mor- 
phological development of R. pseudopalmata. 

It is possible that Rhodymenia occidentalis is not a distinct species at all, 
but rather a variant of the morphologically plastic R. pseudopalmata. We have 
seen Borgesen’s type material and suggest this possibility, but as R. occidentalis 
is only known from vegetative specimens, its generic placement must remain 
tenuous. 
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Champiaceae 


Plants soft and lubricous, prostrate or erect, radially to distichously organized, 
irregularly or alternately branched, arising from small discoid holdfasts; axes 
terete to compressed, hollow except in basal stalks in some; structure multi- 
axial, cortex of few to several complete to incomplete layers; medulla hollow and 
gelatinous, with transverse single-cell-layered septa at regular intervals; tetra- 
sporophytes and gametophytes isomorphic; sporangia tetrahedrally divided, 
some producing polysporangia, intercalary in cortical filaments, scattered over 
plants; dioecious, spermatangia formed from outer cortical cells, in girdling 
sori throughout plants; procarpic, four-celled carpogonial branches borne on a 
supporting cell also bearing one or two two-celled auxiliary cell branches, con- 
necting filament short; fusion cells issuing gonimoblasts outwardly; carposporo- 
phytes with cortical pericarps, outer gonimoblast cells becoming carposporan- 
gia; cystocarps protruding, scattered over the blades or branches, with ostioles. 


Champia Desvaux 1809 

Plants erect to prostrate, soft, alternately or suboppositely to irregularly 
branched; blades terete to flattened, arising from small discoid holdfasts; me- 
dulla hollow and mucilage filled, traversed by single-layered septa of inner cor- 
tical cells at regular intervals, appearing as constrictions in outer surface, cavi- 
ties lined with inner cortical cells larger than those to the exterior, giving rise 
to one or two layers of anticlinally arranged outer cortical cells, outer layer 
not completely covering subsurface cortical layer; tetrasporangia intercalary in 
cortical filaments, tetrahedrally divided, scattered over the blades; dioecious, 
spermatangia in girdling regular, superficial sori, spermatangial mother cells 
producing two or three spermatangia; procarpic, carposporophytes scattered 
over blades, outer gonimoblast cells becoming an ellipsoid to globose mass of 
carposporangia; cystocarps prominently elevating one surface of blade by thick- 
ening of the cortex, with conspicuous ostioles. 


Champia parvula (C. Agardh) Harvey 1853, p. 76. 

Chondria parvula C. Agardh 1824, p. 207. 

Figure 412 

Plants epiphytic, saxicolous, and lignicolous, firm gelatinous, single or tufted, 
brownish, greenish, or pinkish to rosy red, 2-10 cm tall, attached by small dis- 
coid holdfasts giving rise to one or more erect, highly branched axes; axes terete 
to slightly compressed, 0.5—2 mm diameter, generally broadest in middle por- 
tions, alternately to oppositely and irregularly radially branched, at times mostly 
distichous, branches occasionally anastomosing, apices rounded obtuse; axes 
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Figure 412. Champia parvula, scale 0.5 cm. 
Figure 413. Champia parvula var. prostrata, scale 0.5 cm. 


markedly constricted at regular intervals in positions where medullary cavity is 
traversed by cellular septa, segments doliform, one to two times as long as broad, 
ultimate segments dome shaped; medulla hollow and mucilage filled, divided by 
septa of cortical cells one cell layer thick; cavities lined with regularly spaced 
longitudinal, attenuate filaments visible through the cortical layers, occasionally 
bearing obpyriform gland cells, giving rise to axially elongated, rectangular to 
ovoid inner cortical cells, 22-38 um in diameter, 50-130 um long, and a single- 
layered outer cortex with irregularly rounded to subglobose cells 7—-12.5 um 
diameter, sparsely forming between the anticlinal walls of subsurface cortical 
cells; tetrasporangia globose, scattered, tetrahedrally divided, 50-100 um diame- 
ter; spermatangia in spreading sori, occasionally on terminal segments, ellipsoid 
to circular, 1—2 sm diameter; cystocarps scattered over segments, single, paired 
or clustered, ovoid and occasionally rostrate, to 0.9 mm diameter, ostioles con- 
spicuous; carposporangia obpyriform to irregularly angled, 40-50 im diameter. 


C. parvula var. prostrata L. Williams 1951, p. 155. 

Figure 413 

Plants caespitose and spreading, epiphytic or epizoic, axes conspicuously flat- 
tened and laterally branched, bearing numerous secondary attachments from 
axes and tips; tetrasporangia forming in extensive patches in major axes, obovoid 
to globose, 50—90 tm diameter; cystocarps marginal, sessile or short stalked, 
0.7—0.8 mm diameter, scarcely rostrate. 

Curtis 1867; Hoyt 1920; Williams 1951; Taylor 1960; Chapman 1971; Brauner 
1975; Schneider 1976; Kapraun 1980a. Var. prostrata, Williams 1951; Schneider 
1976; Searles 1981, 1987, 1988. 

The typical form is common and occasionally abundant in the shallow sub- 
tidal of area jetties and pilings, and in sounds on Zostera, shells, and other 
seaweeds, year-round, reaching peak size and abundance during spring and 
summer; offshore, the typical form is infrequent from 17 to 27 m in Onslow 
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Bay, June—September. The prostrate variety is restricted to deep offshore waters 
throughout the region, being collected as a common epiphyte of other seaweeds 
from 15 to 40 m, May—December. 

Distribution: Maritimes, Massachusetts to Virginia, North Carolina, South 
Carolina, Georgia, Bermuda, southern Florida, Gulf of Mexico, Caribbean, Vene- 
zuela, Brazil, British Isles, France to Portugal; elsewhere, widespread in temper- 
ate to tropical seas. Var. prostrata reported only from North Carolina to Georgia. 


Lomentariaceae 


Plants soft and lubricous, prostrate or erect, radially to distichously organized, 
irregularly or alternately to dichotomously branched, arising from small dis- 
coid holdfasts; axes terete to strongly compressed and ligulate, hollow except 
in basal stalks in some; structure multiaxial, cortex of few to several complete 
to incomplete layers; medulla with longitudinally arranged, attenuate, loosely 
organized filaments at least distally, in some appearing hollow proximally, with 
transverse multilayered septa at branch nodes or lacking septa throughout; tetra- 
sporophytes and gametophytes isomorphic; sporangia tetrahedrally divided, ter- 
minal in outer cortical filaments, forming in depressed sori over plants, with 
filaments of sterile cells within sori, associated with openings in the outer cor- 
tex; dioecious, spermatangia formed from outer cortical cells, in sori on ulti- 
mate branches; procarpic, three-celled carpogonial branches borne on a sup- 
porting cell also bearing one or two two-celled auxiliary cell branches, with 
or without small connecting cells; fusion cells issuing gonimoblasts outwardly; 
carposporophytes with cortical pericarps, nearly all gonimoblast cells becoming 
carposporangia; cystocarps protruding, scattered over the blades or branches, 
with ostioles. 


Lomentaria Lyngbye 1819 

Plants erect to prostrate, soft, alternately or oppositely to irregularly branched; 
blades terete to compressed, arising from small discoid holdfasts, secondarily 
attached by rhizoidal outgrowths from branches and tips; medulla with attenu- 
ate, loosely arranged, and longitudinally organized filaments, to hollow, muci- 
lage filled, and traversed by multilayered septa of inner cortical cells at constric- 
tions of branch bases, medulla or cavities lined with inner cortical cells larger 
than those to the exterior, giving rise to one or two layers of anticlinally arranged 
outer cortical cells, outer layer not completely covering subsurface cortical layer; 
tetrasporangia terminal on outer cortical filaments, tetrahedrally divided, in de- 
pressed sori scattered over the blades, associated with pores in the outer cortex; 
dioecious, spermatangia in superficial sori in ultimate branches, spermatangial 
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Figure 414. Lomentaria baileyana, scale 0.5 cm. 


mother cells producing two or three spermatangia; procarpic, carposporophytes 
scattered over blades, nearly all gonimoblast cells becoming an ellipsoid to glo- 
bose mass of carposporangia; cystocarps prominently elevating one surface of 
blade by thickening of the cortex, with conspicuous ostioles. 


Key to the species 


1. Axes terete, branching irregular, branches curved ............ L. baileyana 
1. Axes flattened, branching regularly pinnate, branches straight ............. 


Lomentaria baileyana (Harvey) Farlow 1876, p. 698. 

Chylocladia baileyana Harvey 1853, p. 185, pl. XXc fig. 1. 

Figure 414 

Plants epiphytic or saxicolous, firm gelatinous, single or tufted, yellowish, 
pinkish, to rosy red, 1—8(-12) cm long, initially attached by small discoid 
holdfasts giving rise to a single, sparsely to highly branched axis, spreading 
by reattachments from recurved branch tips; axes terete, 0.1-1 mm diameter, 
irregularly radially branched, portions occasionally secund, branches distinctly 
tapering to both ends, recurved, ultimate branches to 1 cm long, apices taper- 
ing, obtuse; medulla hollow and mucilage filled with few attenuate longitudi- 
nal filaments lining the cavities, 2-3 um diameter; branch insertions with septa 
of several cortical cell layers traversing the medulla, the axes otherwise remain- 
ing undivided; medullary filaments connecting to a network of axially elon- 
gate inner cortical cells 25—40 um diameter and 50—115 pm long, occasionally 
bearing subglobose gland cells toward the cavities; two-layered outer cortex 
with a subsurface of axially elongate to irregular cells and a surface layer of ir- 
regularly rounded to subcircular cells, 7-13 1m diameter, forming an incom- 
plete layer between anticlinal walls of subsurface cortical layer; tetrasporangia 
globose to short ellipsoid, in depressed sori in upper branches, tetrahedrally 
divided, 30—68 pm diameter at maturity; spermatangia in raised sori on ultimate 
branches, ellipsoid to circular, 1-2 sm diameter; cystocarps scattered over seg- 
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ments, usually sparse, occasionally confluent, ovoid, to 0.6 mm diameter, osti- 
oles conspicuous; carposporangia obpyriform and subglobose to ellipsoid, 17— 
23 um diameter. 

Williams 1948a, 1949, 1951; Taylor 1957, 1960; Chapman 1971; Brauner 1975; 
Schneider 1976; Wiseman and Schneider 1976; Kapraun 1980a; Searles 1981, 
1987, 1988. As Chylocladia baileyana, Harvey 1853; Curtis 1867. As C. baileyana 
var. valida, Melvill 1875. As L. uncinata, Hoyt 1920. 

Abundant below the low-water mark on area jetties, pilings, and in sounds 
on buoys, shells, and other seaweeds, year-round, reaching peak size and abun- 
dance during spring and summer; frequent offshore from 15 to 40 m in North 
Carolina and Georgia on rocks or as an epiphyte on other seaweeds, May— 
August. 

Distribution: Maritimes, New Hampshire to New Jersey, Virginia, North Caro- 
lina, South Carolina, Georgia, Bermuda, southern Florida, Gulf of Mexico, Carib- 
bean, Pacific Mexico, Galapagos Islands. 

In deep Onslow Bay waters, some plants of this species are in part flat- 
tened and exhibit subopposite branching reminiscent of Lomentaria clavellosa 
(Turner) Gaillon (see Irvine 1983), a species known from New Hampshire to Con- 
necticut in the western Atlantic. L. clavellosa, however, can be distinguished by 
its much more pronounced triangular-shaped habit and subapical tetrasporan- 
gial sori. 


Lomentaria orcadensis (Harvey) Collins ex W. R. Taylor 1937, p. 309. 

Chrysymenia orcadensis Harvey 1849, p. 100. 

Figures 415 and 416 

Plants prostrate or erect, saxicolous, firm gelatinous, caespitose, pinkish to 
dark rosy red, 2—3(—8) cm tall, initially attached by small discoid holdfasts 
giving rise to a single highly branched axis becoming triangular in outline, 
spreading by reattachments from prostrate stolons and flattened branches; axes 
distinctly flattened, 0.5-3.5 mm diameter, often naked below, oppositely to alter- 
nately pinnate to one or two orders above, segments pad shaped to lanceolate, 
ultimate branches to 1-6 mm long, apices obtuse; medulla vacuous, mucilage 
filled, lined with few longitudinal filaments, 2—-5(—12) um diameter, compacting 
into a plug of traversing cortical cell layers at branch insertions, the axes other- 
wise remaining undivided; cavity lined with a network of stretched anastomos- 
ing cells connected to medullary filaments giving rise to a layer of axially elon- 
gated inner cortical cells, 12-75 zm diameter, and a single-layered outer cortex 
with irregularly rounded to subcircular cells, (3—)5—12 um diameter, forming a 
sparse to near-complete network over subsurface cells between anticlinal walls 
of subsurface cells; tetrasporangia ellipsoid to subglobose, in depressed sori in 
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Figures 415,416. Lomentaria orcadensis. 415. Habit, scale 0.5 cm. 416. Habit, scale 2 mm. 


upper branches, tetrahedrally divided, 35-55 1m diameter at maturity; gametan- 
gia unknown. 

Schneider 1975a, 1976. As Lomentaria rosea, Hoyt 1920; Williams 1948a. 

Rare in the shallow subtidal of Cape Lookout jetty, June, and offshore from 21 
to 23 m off Cape Lookout in Onslow Bay, May—June. 

Distribution: Maritimes to Connecticut, North Carolina, Iceland, British Isles, 
Faeroes to Portugal. 

North Carolina plants display much less outer cortical development than 
those observed from New England, which show nearly complete outer cortical 
layers. Onslow Bay is the known southern limit of distribution for this species 
in the western Atlantic. 


CERAMIALES 


Plants erect and/or prostrate, small and filamentous to large and pseudoparen- 
chymatous; uniaxial from apical cells or initials, monopodial or sympodial, radi- 
ally, bilaterally, or dorsiventrally organized, with or without coverings of mono- 
siphonous or polysiphonous determinate branches, and with or without partial 
to heavy cortication, without calcification; uniseriate, polysiphonous to ligulate 
and foliose, with greater or lesser branching; cells uninucleate or multinucle- 
ate with several plastids lacking pyrenoids; asexual reproduction by mono-, 
tetra-, poly-, or paraspores; vegetative propagation by fragmentation or propagu- 
les; tetrasporangia produced singly in clusters or sori, or organized into distinct 
whorled series on specialized determinate pseudolaterals (stichidia); tetrasporo- 
phytes and gametophytes isomorphic, some with direct development of one gen- 
eration; monoecious or dioecious, spermatangia in branched clusters, compact 
to spreading superficial sori, stichidia, or flat apical sori; two- to four-celled 
carpogonial branches, auxiliary cells formed on supporting cells after fertiliza- 
tion; carpogonial branches fusing directly or indirectly with auxiliary cells after 
fertilization; carposporophytes developing directly from the auxiliary cells or 
small to large fusion cell complexes, with or without involucral filaments or 
pericarps; carposporangia forming from terminal or all gonimoblast cells, liber- 
ating one carpospore each. 
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Key to the families 


1. Plants filamentous to polysiphonous, not foliose ....................05. 2 
il, Anos inevaronwAhy to) lowtofevellhy WONbIONS) 50 00ccnnannncnoanonoace Delesseriaceae 
2. Plants uniseriate, with or without nodal cortication .......... Ceramiaceae 
2. Plants polysiphonous, mostly with monosiphonous or polysiphonous deter- 


minate branches at tips or over much of the surface................++45- 3 
3. Growth sympodial; axes clothed with mostly persistent, highly pigmented, 
determinate branches (ramelli); tetrasporangia whorled in stichidia........ 
sy ce onus se nt sheen eslou Seenseu ayo gd seekt od coy deen ek cura sa ne atoDen Me ieueneiee eee tn eRe Dasyaceae 
3. Growth monopodial; apices often bearing hyaline determinate branches 
(trichoblasts); tetrasporangia not whorled in stichidia ...... Rhodomelaceae 


Ceramiaceae 


Plants erect and/or prostrate, filamentous to reticulate, often delicate, bushy and 
epiphytic; axes uniaxial, uniseriate in some, partly to wholly corticated and 
terete to flattened in others; corticating cells smaller than cells of axial filaments, 
rhizoidal in some; growth from single, often enlarged, apical cell; sporangia ses- 
sile or pedicellate on uniseriate plants, borne singly or in clusters in the cortex 
of others, cruciately or tetrahedrally divided, some species with polysporangia 
divided into eight to sixty-four spores; spermatangia in small hyaline clusters 
terminal or lateral on short fertile branchlets in some and in patches covering 
portions of the cortex in others; two- to four-celled carpogonial branches, borne 
on supporting cells, with or without sterile cells, and which give rise to one 
or two auxiliary cells after fertilization; one or two connecting cells often join 
fertilized carpogonia and auxiliary cells, forming large fusion cells; cells of the 
gonimoblast develop as carposporangia; cystocarps naked or partially enclosed 
by filamentous involucres. 


Key to the genera 


1. Uniseriate axes corticated at the nodes or wholly corticated by small pseudo- 


parenchymatouscellss 2.0. Sane hoa oe ee oe eo eee 2 
1. Uniseriate axes ecorticate or loosely corticated basally by descending rhi- 
ZOIDS 23 daa ves Me ee eee ee a eee 4 
2. Cortication by rectangular cells in vertical rows; spines present at nodes 
slay aed wah a ale UGG Heike (Ole ore Te eon Te Ue ei Ae eet ee eae Centroceras 
2. Cortication by polygonal to rounded cells not in vertical rows; spines not 
present at modes... <A; se eee ee 3 
3. Cortication pattern similar in all branches .................... Ceramium 
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. Cortication complete in main axes, limited to nodes in determinate branches 


OER eT MO Ein eee CEN CT TO eee Spyridia 
. Plants forming as small nets, without obvious main axes ....Rhododictyon 
. Plants uniseriate, upright to prostrate, main axes obvious .............. 5 
. Diameter of largest axial cells greater than 250 um .................... 6 
. Diameter of largest axial cells less than 250 pm ....................--- 7 


. Subapical cells elongate, progressively shortening and slightly tapering to 


small, caplike apices; spermatangia borne in terminal heads on whorled 
branchiletsyatithemodeswarmyaaceicem ents secrete ate cloie wace 2 Anotrichium 


. Subapical cells globose to subglobose, abruptly tapering to globose-celled 


apices; terminal cells on male plants remaining large, covered by spermatan- 


Piakinwcaplikeysoniee.nes. ae eee a tein eee ere Griffithsia 
. Plants minute, prostrate, and spreading, erect axes less than 5 mm tall... 8 
. Plants larger, generally erect, greater than 5 mm tall.................. 11 


. Erect axes consistently bearing opposite or whorled branches; gland cells 


USWalllivspneseliteey-riesse ge ee cites Sea Oe Antithamnionella (in part) 


. Erect axes consistently bearing few to many alternate branches, with occa- 


sional opposite branches; gland cells lacking......................005- 9 


. Upright axes alternately radially branched from each cell, for the most 


part with simple or dichotomous determinate branches; sporangia cruciately 


LTS i Cl ee Gl peter tee cry Se cee oy es ct eared anes eee een eee The Callithamniella 
. Upright axes sparingly branched with indeterminate axes; sporangia tetrahe- 
dralllivadividedaren rive iee ere a ae. ed seem eer ee ee ete 10 
Cell below procarp bearing a single lateral filament which becomes incorpo- 
ANGIE! Wet) Wie yore) koyswiOVes [OVTNMCRVAD) | cnacocanoacoucouoncononoc0uns Lejolisia 
Cell below procarp bearing two lateral filaments forming part of loose involu- 
CLE eE tee eets Sica ie ois ier metiavae nee eeeeh er Ptilothamnion 
Branchineroppositeomalternatereanennerene eccrine ence 12 
Branching trichotomous, in part dichotomous................ Calliclavula 
Branching opposite, distichous to decussate ...............00..00eeue 13 
Branchingraliternatexdistichousitoyspiraledes.-e4- reece cece oe 14 


Basal cell of each branch distinctly shorter than the cell distal to it; gland 
cells covering more than one vegetative cell on specialized branchlets .... 

Bee PS art Pe ee aia alin hanna Meaney ar aR Ss Antithamnion 
Basal cell of each branch indistinctly or slightly smaller than the cell distal 
to it; gland cells covering a portion or all of one vegetative cell, not formed 


Gnispecializedibranchletsmeamrerreaeen rie ate Antithamnionella (in part) 
Plants producing only tetrasporangia; carposporophytes lacking involucres 
OMSL olay uo tetsneGueeaney eles celeen ena cu a esUeIES Sit tael suewch huowanconeyrernes cute MenrealNchalisi alas eWercuevet eters amelie 15 


Plants producing polysporangia and occasionally tetrasporangia; carpo- 
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SporophyteshwathnnVvOlliGresh ener itttr einen trite Pleonosporium 


15) Sporangialsessile/om percumrentiaxesi irene Nwynea 
15. Sporangia sessile or pedicellate on branches ................++-.0000- 16 
16. Sporangia lateral and sessile on branches................. Callithamnion 
16. Sporangia terminal on short branches ................. Compsothamnion 


Anotrichium Nageli 1862 

Plants erect to prostrate, bushy, ecorticate or with rhizoidal cortication be- 
low; axes monosiphonous, sparsely to greatly subdichotomously to laterally 
branched, appearing segmented; cells elongate, multinucleate, with numerous 
discoid plastids and large central vacuoles; whorls or groups of delicate, hya- 
line, di-, tri-, to polychotomous whorl branchlets (trichoblasts) produced from 
the upper ends of some cells, particularly distally and in conjunction with repro- 
ductive structures; tetrahedral sporangia single on oblong pedicels or adaxial on 
the upper end of the basal cell of whorled trichoblasts; dioecious, spermatangia 
borne in single heads on oblong pedicels or adaxial on the upper end of the basal 
cell of whorled trichoblasts; procarps produced apically and becoming laterally 
displaced upon continued apical growth, or subapically on three-celled fertile 
axes at the nodes, carpogonial branches four celled; involucre filaments one 
celled, sometimes two celled, arising from the greatly enlarged hypogynous cell; 
carpospores developing from most gonimoblast cells. 


Anotrichium tenue (C. Agardh) Nageli 1862, p. 399. 

Griffithsia tenuis C. Agardh 1828, p. 131. 

Figures 417 and 418 

Plants epiphytic or saxicolous, erect in loose tufts to 7 cm tall, but with obvi- 
ous prostrate spreading axes, dark red, arising from numerous rhizoids issued 
from basal cells; prostrate axes secondarily attached by numerous one-celled 
rhizoids, usually issued proximally from the cells, often bearing distal, broad- 
stellate to coral-like attachment processes; branches usually arising proximally 
from the cells, often not abundant, lateral to subsecund and irregular, fastigiate, 
often proliferous from the prostrate axes; cells cylindrical below, 200—300 um 
diameter and 0.5—1.1 mm long, more oblong above, 100—200 um diameter, each 
of the terminal five or six cells of a branch successively shortening to the caplike 
apex; trichoblasts of vegetative axes short, only present on the most distal nodes, 
longer and more persistent on reproductive branches; tetrasporangia globose, 
50—100 pm diameter, borne terminally on elongate one-celled pedicels, whorled 
to fifteen per node, produced on as many as the six distal nodes, without in- 
volucral branches; dioecious, spermatangial heads borne terminally on one- to 
three-celled whorled branches, one to seven per node, spermatangia pyriform to 
subglobose, 3 1m diameter; procarps produced apically, becoming laterally dis- 
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Figures 417, 418. Anotrichium tenue. 417. Prostrate axis 


with uprights, scale 200 um. 418. Detail of apex, scale 418 
50 pum. 








417 





placed, subhypogynous cell lacking trichoblasts; carposporophytes with a large 
fusion cell and one to three gonimolobes, borne on a prominent one-celled stalk, 
the majority of cells becoming carposporangia, surrounded by a whorl of six to 
thirteen large, incurved, one-celled involucral filaments. 

Kapraun 1980a; Searles 1987, 1988. As Griffithsia tenuis, Blomquist and 
Humm 1946; Williams 1951; Taylor 1960; Brauner 1975; Schneider 1976; Wise- 
man and Schneider 1976. As A. barbatum sensu Kapraun 1980a. 

Known from the shallow subtidal near Beaufort and Wilmington, N.C., more 
commonly in the drift; from 17 to 47 m offshore in Raleigh Bay, Onslow Bay, and 
Long Bay, May—December; and from 17 to 21 m on Gray’s Reef, July—August. 

Distribution: Southern Massachusetts to Virginia, North Carolina, South Caro- 
lina, Georgia, southern Florida, Caribbean; elsewhere, widespread in warm tem- 
perate to tropical seas. 

Although Boudouresque and Coppejans (1982) find Atlantic specimens attrib- 
uted to this species different from those in the Mediterranean (type locality), 
we agree with Norris and Aken (1985) in retaining them with plants from South 
Africa and the Indo-Pacific as Anotrichium tenue. 


Antithamnion Nageli 1847 

Plants erect to prostrate, filamentous, tufted, ecorticate, branched to three or 
four orders; axes uniseriate, bearing alternate or opposite branches below, and 
opposite distichous to decussate determinate branches above; basal cell of 
branch often only as long as broad, usually lacking determinate laterals; cells 
uninucleate with small discoid or band-shaped plastids; gland cells present or 
lacking, usually adaxial, borne on specialized short pinnules; cruciate or tetrahe- 
dral tetrasporangia, sessile or pedicellate on lower cells of opposite determinate 
branches; dioecious, spermatangia clustered on specialized branchlets borne on 


CERAMIALES : 359 


the adaxial side of proximal cells of branchlets; several procarps borne succes- 
sively on basal cells of ultimate branchlets near the apex, four-celled carpogo- 
nial branches; fertile axes cease to elongate after fertilization, carposporophyte 
appearing terminal, producing successive gonimolobes; carposporangia devel- 
oping from most of the gonimoblast cells. 

Because of its similarity with species of Antithamnionella, the one species of 
Antithamnion known in the flora is included in the key of that genus (p. 362). 


Antithamnion cruciatum (C. Agardh) Nageli 1847, p. 200, table VI, figs 1-6. 

Callithamnion cruciatum C. Agardh 1827, p. 637. 

Figures 419 and 420 

Plants epiphytic, tufted, erect to 5 cm tall and rising from prostrate spread- 
ing axes or mostly prostrate with short erect axes; attached by numerous multi- 
cellular rhizoids issued from cells of the prostrate axes; rosy red; axes sparsely 
to much branched, alternate below, and opposite subdistichous to decussate 
above, the tips usually densely congested with branches; determinate branches 
ten to twenty cells from tip to base, branched unilaterally on the adaxial sur- 
face to alternately, the basal cell obviously shorter than the cell distal to it, quad- 
rate to subquadrate or short rectangular, occasionally bearing a rhizoid; cells of 
the main indeterminate axes 40-90 um diameter, 90-300 ttm long; the deter- 
minate axes 9—28 ym diameter near their origins; gland cells, if present, borne 
on specialized pinnules covering most if not all of the adaxial surface of two 
(sometimes three) vegetative cells near the bases of ultimate branches; cruciate 
tetrasporangia obovoid to ellipsoid, 38-70 um diameter, 62-100 pm long, sessile 
or pedicellate, replacing an ultimate vegetative branchlet; spermatangia clus- 
tered on ultimate branchlets of four to eight cells; carposporophytes forming two 
globular gonimolobes to 400 pm diameter, terminal on indeterminate axes. 

Williams 1948a, 1949, 1951; Taylor 1960; Wiseman and Schneider 1976; Ka- 
praun 1977b, 1980a. As A. cruciatum var. radicans, Schneider 1974, 1976; Wise- 
man and Schneider 1976. 

Known from throughout the Carolinas from the shallow subtidal to 60 m off- 
shore, June—November. 

Distribution: Newfoundland to Virginia, North Carolina, South Carolina, Ber- 
muda, southern Florida, Caribbean, Brazil, Argentina, Norway to Portugal, Medi- 
terranean, Canary Islands, Black Sea. 

Local plants often lack gland cells, but when present these are found cover- 
ing two and sometimes three cells on short pinnules. They compare favorably 
in all respects with specimens from New England and eastern Canada. Culture 
studies by Whittick and Hooper (1977) have shown that taxonomic status for the 
prostrate form, var. radicans (J. Agardh) Collins and Hervey, is not warranted. 
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Figures 419, 420. 
Antithamnion cruciatum. 
419. Axis tip, scale 25 pm. 
420. Tetrasporangia and 
gland cells, scale 25 pm. 


Although some specimens attributed to this variety (Schneider 1974, 1976) lack 
gland cells, others are figured (Blomquist and Humm 1946) as having gland cells 
covering only one vegetative cell. Although this is consistent with the descrip- 
tion of this subspecific taxon from Bermuda given by Collins and Hervey (1917), 
an examination of their specimens shows that a majority of the adaxial gland 
cells cover two vegetative cells on short pinnules, and only a few are restricted to 
one. Vouchers of the Blomquist and Humm (1946) report have not been located, 
and based on illustrations, these tristichous specimens are likely Antithamnio- 
nella elegans. 


Antithamnionella Lyle 1922 

Plants erect or prostrate and erect, filamentous, ecorticate, branched to two to 
four orders; axes uniseriate, bearing whorls of one to four branches on each axial 
cell, basal cell of branch similar in length to cells distal to it; cells uninucle- 
ate with small discoid or band-shaped plastids; gland cells present or lacking, 
usually adaxial; cruciate or tetrahedral sporangia sessile or pedicellate on inner 
cells of determinate branches; dioecious, spermatangia clustered on specialized 
branched axes, adaxial, replacing ultimate branches; procarps borne singly on 
basal cells of immature determinate branches at apices of indeterminate axes, 
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carpogonial branches four celled; fertile axes cease to elongate after fertiliza- 
tion, carposporophyte appearing terminal, producing successive gonimolobes, 
not protected by surrounding branchlets; carposporangia developing from most 
gonimoblast cells. 


Key to the species (including Antithamnion) 


1. In older portions, determinate branches greater than ten cells long; gland cells 


present or lackitng sic... accsiad eisiae acsie wasn 8.8 nie ade avie 0 2 
1. In older portions, determinate branches ten or fewer cells long; gland cells 
PT CS OUI Goce the ailelecata chet e o\oh exe satohel ehetteweisoh cual releases ley sV lcoltelisy tel satel okt ee en eee 4 


2. Basal cells of determinate branches subquadrate, less than half as long as cells 
distal to them; gland cells often lacking, when present, single, covering two 
or threelcells on‘shortspecializedibranchllets\).---s eee eee 
Se ere re ree Antithamnion cruciatum (see Antithamnion, above) 

2. Basal cells of determinate branches panduriform to elongate, half as long as, 
to only slightly smaller than, cells distal to them; gland cells single or often 
paired, covering one cell on nonspecialized branches ................... 3 

3. Determinate branches opposite, flagelliform, two per axial cell, basal cells 
mostly panduriform; gland cells single or paired, seriate or scattered on de- 
terminate branchesiaeeeenr erence Antithamnionella flagellata 

3. Determinate branches opposite or whorled, not flagelliform, two or three per 
axial cell, basal cells elongate; gland cells single, restricted to the second to 
sixth proximal cells of determimate branches .................+.0e++eees 
Han Get aon ee DIE RE eee Antithamnionella elegans (in part) 

4. Determinate branches oppositely distichous .... Antithamnionella atlantica 

4. Determinate branches generally in whorls of three, although oppositely paired 
in some lower: nodes: 34.044 .asmet ass o6 ou do ae OUR Ono EEE 


Antithamnionella atlantica (Oliveira F.) C. W. Schneider 1984, p. 455, fig. 1. 

Antithamnion atlanticum Oliveira F. 1969, p. 37, figs 9-10. 

Figure 421 

Plants epiphytic, prostrate, with erect axes 0.2-1.2 mm tall, pinkish red, at- 
tached by numerous multicellular rhizoids issued ventrally from cells of the 
prostrate axes, replacing determinate branches and opposite to dorsal determi- 
nate or indeterminate erect axes, or arising from proximal cells of ventral de- 
terminate axes; cells of the main prostrate indeterminate axes 18-31 jm diame- 
ter, 46-113 tm long; indeterminate axes distichously branched from each cell, 
each pair consisting of two determinate branches or, more rarely, one determi- 
nate and one indeterminate branch, the tips dense with determinate branches on 
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Figure 421. 
Antithamnionella atlan- 
tica, scale 20 pm. 





nonelongated axial cells; cells of the erect indeterminate axes near the base 15— 
20 um diameter, determinate branches two to seven cells from tip to base, adaxi- 
ally curved, rarely to frequently branched one (infrequently to three) times, 8— 
10 um diameter, the basal cell indistinguishable in size from the cell distal to 
it; gland cells completely covering or overlapping the second or third cell from 
the base of determinate branches, more rarely the fourth cell; tetrahedral sporan- 
gia globose to ellipsoid, about 46 um diameter, sessile, borne on the basal cell of 
a determinate branch, one per branch; carposporophytes terminal, forming two 
elongate gonimolobes to 38 um diameter. 

Schneider 1984. 

Known on various algae offshore from 20 to 45 m in Onslow Bay, from 50 m 
in Long Bay, from 30 to 35 m on Snapper Banks, and from 17 to 21 m on Gray’s 
Reef, June—August. 

Distribution: North Carolina, South Carolina (new record), Georgia (new rec- 
ord), Brazil. 


Antithamnionella elegans (Berthold) Price et John in Price, John et Lawson 1986, 
p. 16. 

Antithamnion elegans Berthold 1882, p. 516. 

Figure 422 

Plants epiphytic, prostrate, with erect axes 0.5—-3(—5) mm tall, rosy red, at- 
tached by numerous unicellular and multicellular rhizoids issued usually from 
basal or occasionally second cell of determinate prostrate axes or replacing de- 
terminate axes in an opposite pair or whorl of three; erect indeterminate axes de- 
veloping from prostrate axial cells and replacing whorled determinate branches, 
or developing from the basal or second cell of determinate branches; indetermi- 
nate axes with all but a few axial cells giving rise to one, two, but usually three 
whorled determinate axes from their distal ends, if one to two, usually basal 
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and not always in an opposite arrangement, the tips dense with determinate 
branches on nonelongated axial cells; indeterminate branches infrequently and 
irregularly replacing determinate branches on erect axes; determinate branches 
five to ten (rarely to fifteen) cells from tip to base, adaxially curved, simple to 
alternately branched one to three times, the basal cells slightly smaller to indis- 
tinguishable in size from the cells distal to them, branches occasionally ending 
in long unicellular hairs; cells of the prostrate indeterminate axes 25—36(—50) um 
diameter, 70—150(—225) xm long; cells of the erect indeterminate axes near the 
base 20—36 tm diameter, the determinate axes 8—10(—15) ism diameter near their 
origins, slightly tapering to their tips; gland cells usually covering one-third to 
two-thirds of the basal cells of the first lateral of a determinate branch, basal cells 
of subsequent branches, and/or occasional outer cells of the branches; sporan- 
gia tetrahedral, cruciate or irregular, ellipsoid to obovoid, 17—28 1m diameter, 
25—40 tum long, sessile, borne singly on the basal cells of determinate branches; 
spermatangia produced terminally on oppositely branched fertile axes, adaxi- 
ally near the distal ends of cells of the determinate axes; carposporophytes ter- 
minal, forming two (sometimes more) ovoid gonimolobes to 63 tm diameter. 

As A. breviramosa, Schneider 1984; Searles 1987, 1988. As Antithamnion 
cruciatum var. radicans sensu Blomquist and Humm 1946. As Pterothamnion 
plumula sensu Blair and Hall 1981. As Antithamnionella spirographidis sensu 
Searles 1987, 1988. 

Known from the shallow subtidal of an offshore buoy and from 20 to 33 m in 
Onslow Bay, May—August and November; from 50 m in Long Bay, October; from 
17 to 21 m on Gray’s Reef, and 30 to 35 m on Snapper Banks, July—August. 

Distribution: North Carolina, South Carolina, Georgia, Puerto Rico, Brazil; 
elsewhere, widespread in tropical and subtropical seas. 

Searles (1988) provisionally assigned one of his vegetative Gray’s Reef speci- 
mens of this species to Antithamnionella spirographidis (Schiffner) Wollaston 
(1968), but upon further examination we find it to be closer to A. elegans as 
broadly conceived by Cormaci and Furnari (1988). Because the Georgian speci- 
men has longer determinate axes and a few other differences from specimens 
more typical of the species, these variations are separated in the preceding key. 
Cultural studies of the two local morphologies as well as clones from various 
parts of the world, including type localities of nomenclatural synonyms listed 
by Cormaci and Furnari (1988), are necessary to elucidate the level of taxonomic 
significance of branching patterns and other key characters. 


Antithamnionella flagellata (Bergesen) Abbott 1979, p. 222, figs 18-20. 


Antithamnion flagellatum Bgrgesen 1945, p. 5, figs 1—2. 
Figure 423 
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Figure 422. Antithamnionella elegans, scale 20 jm. & ) / y 


Figure 423. Antithamnionella flagellata, scale 25 m. 


Plants epiphytic, prostrate, with erect axes to 8 mm tall, rosy red, attached 
by numerous multicellular rhizoids issued ventrally from cells of the pros- 
trate axes, replacing a branch and opposite to dorsal determinate or indeter- 
minate erect axes, or arising from proximal cells of ventral determinate axes, 
simple or dichotomously branched, deeply penetrating host tissue; rhizoidal 
cells lightly pigmented, elongate, 10—30 1m diameter; prostrate axes indetermi- 
nate, becoming erect at the distal end; erect indeterminate axes with all but a 
few cells giving rise to an opposite pair of branches, mostly determinate, but 
occasionally indeterminate, decussate or in a one-third spiral; some erect in- 
determinate axes with determinate branches infrequently alternate or in whorls 
of three; cells of prostrate and major erect indeterminate axes long cylindri- 
cal, 20-60 um diameter, 110-130 um long, producing branches near their dis- 
tal ends; cells of lesser erect axes and distal portions of all indeterminate axes 
with narrow panduriform protoplasm; determinate axes ten to twenty cells from 
tip to base, simple and flagelliform to sparingly alternately or pseudodichoto- 
mously branched, 12—20 um diameter proximally, tapering to 3—4 um distally, 
basal cells slightly shorter than cells distal to them, narrow panduriform; gland 
cells abundant, adaxial to abaxial on determinate axes, single or paired, the sec- 
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ond often smaller, seriate to scattered, occasionally found on the proximal cell, 
covering the distal three-fourths or completely covering each cell which bears 
them; sporangia cruciate or tetrahedral, obovoid to ellipsoid, 27—37 um diame- 
ter, 37—48 um long (including thick walls to 7.5 ym), sessile, one to three borne 
in an adaxial secund series proximal on determinate branches in upper portions 
of plants; dioecious, spermatangia produced in inconspicuous elongate, loose 
sori on determinate branches; carposporophytes terminal on indeterminate axes, 
forming three to five globose to ellipsoid gonimolobes to 150 ym in greatest 
dimension; carposporangia thirty-five or fewer per gonimolobe, isodiametric, 
rounded polygonal to ellipsoid, to 40 1m in greatest dimension at maturity. 

Schneider 1984. 

Known as a common epiphyte of Halymenia floridana, and infrequently on 
other algae, from 29 to 45 m in Onslow Bay, June—August. 

Distribution: North Carolina, Virgin Islands, Belize, Mauritius, Hawaii. 


Calliclavula C. W. Schneider in Searles et C. W. Schneider 1989 

Plants erect, bushy, ecorticate, attached by unicellular rhizoids; axes mono- 
siphonous, growth monopodial, appearing dichotomously to trichotomously 
branched and becoming fan shaped; cells elongate and club shaped with numer- 
ous discoid plastids and large central vacuoles; one or two indeterminate 
branches cut off of the upper ends of subterminal axial cells, and two to four 
whorls of lightly pigmented determinate branchlets simultaneously produced 
from the upper ends of subterminal cells; whorl branchlets with greater pig- 
mentation below, mostly trichotomous at first node and dichotomous where 
branched above, three cells long, eventually overtopping the apices. 


Calliclavula trifurcata C. W. Schneider in Searles et C. W. Schneider 1989, 
p. 732, figs 1=4. 

Figure 424 

Plants epiphytic, erect to 2.5 cm tall, rosy red, attached by unicellular rhi- 
zoids to 2 mm long and 20—30 jm diameter; indeterminate axes mostly pseudo- 
trichotomously branched, otherwise pseudodichotomous, branches occurring 
every three to seven segments; cells of indeterminate axes club shaped, 40— 
120 um diameter at distal ends and 60—500 pm long below apices, becoming 
wider and greatly elongate below, 130—240 ym diameter, to 1.3 mm long; two 
to four whorl branchlets issued from subapical nodes, persistent in upper half 
of plants; cells of whorl branchlets tapering proximally and greatly lengthening 
with age, to 450 um long, cells 5—12.5 um diameter in basal segments, 2.5 um 
diameter in long terminal cells, apices rounded. 

Searles and Schneider 1989. 
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Figure 424. Calliclavula 
trifurcata, scale 25 1m 
(redrawn from Searles 
and Schneider 1989). 


Known offshore from 29 m in Onslow Bay, July. 
Distribution: Endemic to North Carolina as currently known. 
Reproductive material of this monotypic genus is unknown. 


Callithamniella Feldmann-Mazoyer 1938 

Plants filamentous, dorsiventrally organized with erect determinate and indeter- 
minate axes arising irregularly from cells of prostrate indeterminate axes; all 
axes uniseriate, ecorticate; prostrate axes attached by irregularly issued, mostly 
simple, ventral, unicellular or multicellular rhizoids; basal cells of determinate 
axes often giving rise to a rhizoid and later an indeterminate erect axis; other 
cells of prostrate axes with either a single erect axis without a rhizoid or an 
erect axis opposite a rhizoid; prostrate axes potentially becoming erect at distal 
ends; determinate and a few indeterminate axes arising in a regular double spi- 
ral from each cell of erect indeterminate axes; determinate axes simple or dicho- 
tomously branched, seven to thirty cells long; cells uninucleate; cruciate or ir- 
regularly cruciate sporangia pedicellate, borne alternately and irregularly, rarely 
oppositely, at the distal end of cells of erect indeterminate axes, obscuring the 
spiral pattern of vegetative axes; spermatangia borne in elongate heads on deter- 
minate branches, usually with terminal sterile tips; procarps, carposporophytes 
unknown. 


Key to the species 


1. Determinate axes simple or with one to three distal adaxial branchlets, to 
700 um long; tetrasporangia borne basally on extended determinate axes 
ee ieee cnac kop stoa en cpatns seoees ay eal etal aM nt Se bua ts C. silvae 

1. Determinate axes simple or once dichotomous from the third cell from the 
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Figures 425, 426. 
Callithamniella silvae. 
425. Indeterminate axis 
tip, scale 25 pm. 426. 
Origin of indeterminate 
branch from base of de- 
terminate branch, scale 
25 pm. 


base, to 470 um long; tetrasporangia borne on short indeterminate axes replac- 
ing. determinatebranches:.a0,s-h eee eee C. tingitana 


Callithamniella silvae Searles in Searles et C. W. Schneider 1989, p. 733, figs 
5—10. 

Figures 425 and 426 

Plants epizoic, rosy red, prostrate, with erect axes to 5 mm tall, attached by 
multicellular rhizoidal branches, 18—27 um diameter, with or without termi- 
nal digitate haptera; each cell of the prostrate axes bearing a hapteral branch 
from which a determinate or an indeterminate erect axis may arise; occasion- 
ally, additional indeterminate axes replace determinate branches on erect axes; 
prostrate cells cylindrical, 20-38 zm diameter, 80—120 ym long; basal cells of de- 
terminate branches distinctly shorter than the cells distal to them; cells of erect 
indeterminate axes 23—32 um diameter and 85—120 pm long near the base, taper- 
ing and shortening to ultimate segments 6 um diameter and 4 ym long, apices 
obtuse; erect indeterminate axes issuing alternately one determinate branch or 
occasionally an indeterminate branch per axial cell in a one-third spiral; deter- 
minate branches commonly simple or with one to three adaxial distal branch- 
lets, or with additional determinate or indeterminate laterals produced by basal 
cells, incurved and overtopping the apices, to twenty cells and 700 pm long, finer 
than indeterminate axes, 18—20 um diameter at the base and slightly tapering to 
the obtuse apices, 7-11 um diameter; where known, sporangia undivided, ellip- 
soid, 18-30 pm diameter, 27—45 pm long, pedicellate on one or rarely two cells, 
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Figures 427, 428. Callithamniella tingitana. 427. Prostrate tetrasporangial axis bearing 
determinate and indeterminate branches, scale 50 pm. 428. Origin of indeterminate branch 
from base of determinate branch, scale 25 pm. 


one to three borne on proximal cells of determinate branches; gametangia un- 
known. 

Searles and Schneider 1989. As Callithamniella sp., Searles 1987, 1988. 

Known from 17 to 21 m on Gray’s Reef, July. 

Distribution: Endemic to Georgia as currently known. 

Due to slight disparities with generic characteristics and a lack of reproduc- 
tive material, Searles only tentatively assigned this species to Callithamniella 
(Searles and Schneider 1989). 


Callithamniella tingitana (Schousboe ex Bornet) Feldmann-Mazoyer 1938, 
p. 1119. 

Callithamnion tingitanum Schousboe ex Bornet 1892, p. 329. 

Figures 427 and 428 

Plants saxicolous or epizoic, rosy red, prostrate, with erect axes to 4 mm 
tall, attached by numerous ventral unbranched unicellular and multicellular rhi- 
zoids to 20 um diameter, one issued from the distal end of scattered cells of 
the prostrate axes, with or without terminal lobate to discoid haptera; each cell 
of the prostrate axes bearing a rhizoid and/or determinate and/or indetermi- 
nate erect axis; prostrate cells irregularly cylindrical, 24-35 um diameter, 100— 
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310 xm long; basal cells of branches generally with panduriform protoplasm, 
shorter than the cells distal to them; erect indeterminate axes often finer than 
prostrate axes, 15—25 ttm diameter, 75-140 pm long, tapering and shortening to 
ultimate segments 5 um diameter and 5—10 pm long, apices obtuse; erect in- 
determinate axes issuing alternately few indeterminate and mostly determinate 
branches in a double, one-fourth—one-sixth spiral; determinate axes commonly 
simple or once dichotomous from the third cell of the branch, rarely twice di- 
chotomous, seven to twenty cells and 270—470 tim long, finer than indetermi- 
nate axes, 10-13 pm diameter at the base and occasionally slightly expanding 
in central portions, slightly tapering to obtuse or acute apices, 5-10 ym diame- 
ter; sporangia cruciate or irregularly cruciate, ellipsoid to subglobose, 25—38 im 
diameter, 38—55 um long, single, borne on one-celled pedicels opposite to, adja- 
cent to, or replacing a lateral on indeterminate axes; spermatangia whorled on 
several successive, persistent axial cells forming elongate heads on determinate 
branches, usually with short to long sterile tips, fertile branches formed on both 
prostrate and erect indeterminate axes, mostly near apices, opposite or adjacent 
to other determinate branches; carpogonia and carposporophytes unknown. 

Schneider 1984. 

Known offshore from 18 to 60 m in Onslow Bay, June—August, and on Cape 
Lookout jetty from 4 to 6 m, June—July. 

Distribution: North Carolina, Brazil, Portugal, Mediterranean, Ghana. 

Previously removed to Grallatoria (Abbott 1976), this species has been re- 
tained in Callithamniella based on tetrasporic and male plants collected in the 
Carolinas (Schneider 1984; Wynne and Ballantine 1985). 


Callithamnion Lyngbye 1819 

Plants erect, filamentous, bushy, ecorticate or corticated by rhizoids, attached by 
basal discs or rhizoids; axes uniseriate, alternately distichous to pseudodichoto- 
mous in the main axes and laterals, mostly pseudodichotomous below, lesser 
branches pseudodichotomous or alternate to secund; cells uninucleate to multi- 
nucleate with several small discoid to band-shaped plastids, with or without ter- 
minal hairs; tetrahedral or cruciate sporangia usually sessile, single or paired 
on the adaxial surface of lateral branches; dioecious, spermatangia formed in 
hyaline clusters embedded in a gelatinous matrix on the adaxial surface of lat- 
eral branches, produced from one to three initials, appearing sessile; procarps 
borne laterally on the main axes in the upper portions of the plant, consist- 
ing of two opposite pericentrals, one of which bears a four-celled carpogonial 
branch; carposporophyte consisting of two or four gonimolobes, involucre lack- 
ing; carposporangia developing from most gonimoblast cells. 
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Figure 429. Callithamnion cordatum, 
tetrasporic plant, scale 50 pm. 





Key to the species 


1. Branching pseudodichotomous near the apices, ultimate cells less than 10 1m 


Giametensewss cat its otis nok mtietciniccane wiateein ateinnoemermaneiaa ean C. cordatum 
1. Branching alternate near the apices, ultimate cells greater than 10 1m diame- 
RG Trace eevee Pe crtrrch sv ay cae aac as sec nana reoin Recast sen dared ae a C. pseudobyssoides 


Callithamnion cordatum Bgrgesen 1909, p. 10, figs 5—6. 

Figure 429 

Plants epiphytic, epizoic, lignicolous, bushy, erect to 6 cm tall, pink to 
pinkish red, ecorticate, attached by unicellular and multicellular, simple or 
branched rhizoids issued from the base and nodes of lower segments; main 
axes straight and alternately branched below, flexuous and pseudodichotomous 
above, branched to many orders; branches occasionally ending in unicellular 
hairs, 50—450 pm long; cells 200 tm diameter, short and quadrate at the extreme 
base, cylindrical but slightly enlarged at the nodes, 50—120(—180) 1m diameter 
and 1—1.6 mm long in the main axes, tapering to 7-10 pm diameter and 12-30 p.m 
long in the ultimate segments; ultimate axes straight or slightly incurved, apices 
obtuse; sporangia tetrahedral, sessile, single or in groups of two or three, obovate 
or subglobose, 37-50 um diameter, 40—63 ym long (including thick cell walls), 
borne distally and adaxially on cells of the last two orders of branching in the 
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Figures 430, 431. Callithamnion pseudobyssoides. 430. Axis tip, scale 
50 ppm. 431. Detail of tetrasporic axis, scale 50 pm. 


upper portions of the plant; spermatangia in single or occasionally confluent, 
flat sori, originating from a single distal initial in position similar to sporangia, 
each sorus partially overlapping the cell distal to it; carposporophytes binate, 
each half cordate to irregularly ovoid, consisting of two gonimolobes borne at 
the forkings in upper portions of the plant; carposporangia subglobose, rounded 
polygonal, elongate to irregular, 30-50 um in greatest dimension at maturity. 

Schneider 1980. 

Known only from 19 to 32 m offshore in Onslow Bay, June-August. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Japan, 
Pacific Mexico, California. 

A detailed morphological study of this taxon in North Carolina can be found 
in Schneider (1980). 


Callithamnion pseudobyssoides P. Crouan et H. Crouan 1852, no. 132. 

Figures 430 and 431 

Plants epiphytic, epizoic, or saxicolous, globose tufted, erect from 0.5—3 cm 
tall, pinkish to rosy red, ecorticate to corticated loosely at the base by descending 
rhizoids from the basal cells of lower lateral branches; main axes straight below, 
flexuous above, repeatedly alternately distichous throughout lesser branches of 
main axes, main axes markedly thinner in lower portions; ultimate branches 
rarely unilateral, always incurved; cells narrowly panduriform to cylindrical, 
40—215 tum diameter, 115—440 um long, in lower portions of the main axes taper- 
ing to 11-18 pm diameter and 25-50 pum long; ultimate cells slightly tapering or 
not tapering at all, apices obtuse; sporangia tetrahedral, rarely cruciate, single, 
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oblique obovate or, less frequently, ellipsoid or subglobose, 27—49 tum diame- 
ter, (38—)48—65 um long (including thin or thick cell walls), borne distally on 
cells in a proximal adaxial series on mostly ultimate branches throughout the 
plant; spermatangia in single cushionlike, rarely short, upright sori, originating 
from one to three distal initials on adaxial surfaces of ultimate branch cells, in 
series, each sorus partially overlapping the cell distal to it; carposporophytes 
binate, each half globose or subglobose, to 170 um diameter, borne at the forkings 
in upper portions of the plants; carposporangia subglobose, rounded polygonal, 
elongate to irregular, 25—40 um in greatest dimension at maturity. 

As C. byssoides, Williams 1948a, 1949, 1951; Taylor 1957, 1960; Schneider 
1974, 1976; Brauner 1975; Wiseman and Schneider 1976; Kapraun 1978b, 1980a; 
Richardson 1986, 1987. As C. polyspermum sensu Harvey 1853; ?Curtis 1867; 
Hoyt 1920; Wiseman and Schneider 1976. As C. halliae sensu Searles 1981, 
1988. As Callithamnion sp., Searles 1987. 

Known from the shallow subtidal and lower intertidal of jetties from Cape 
Lookout to Cumberland Island, March—July; and offshore from 17 to 60 m in 
Raleigh Bay, Long Bay, and Onslow Bay, from 17 to 21 m on Gray’s Reef, and from 
30 to 35 m on Snapper Banks, May—October. 

Distribution: Nova Scotia to Virginia, North Carolina, South Carolina, Geor- 
gia, Bermuda, southern Florida, Gulf of Mexico, ?Caribbean, ?Brazil, France to 
Portugal. 

Questions have existed for some time as to whether North American speci- 
mens identified as Callithamnion byssoides Arnott ex Harvey (1833) should be 
labeled C. pseudobyssoides (Rueness and Rueness 1980; Spencer et al. 1981). 
We note the obvious distinctions between the two (Halos 1965; Dixon and Price 
1981) and find the globose to subglobose gonimolobes and method of sperma- 
tangia production in local plants similar only to C.pseudobyssoides. None of 
the specimens from the western Atlantic have the young pointed gonimolobes 
or extended upright spermatangial branches typical of C. byssoides. A system- 
atic comparison of eastern and western Atlantic specimens of C. pseudobys- 
soides could show the two areas supporting distinct species, but for the present 
we break with tradition in calling the North American specimens C. pseudobys- 
soides, finding it impossible to continue to name them C. byssoides. 

Local specimens of Callithamnion pseudobyssoides agree with C. byssoides 
sensu Harvey (1846, 1853) but do not conform with the description of West 
Indian plants undoubtedly misapplied to the taxon by Bergesen (1917). Interest- 
ingly, Borgesen (1930) modified his own concept of the species to include typical 
C. byssoides plants collected in the Canary Islands. Hoyt (1920) and others have 
reported C. polyspermum C. Agardh from our area, but these records are doubt- 
ful and were probably based on specimens of C. pseudobyssoides. After looking 
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at authentic Florida specimens of Callithamnion halliae Collins (1906a), we find 
that the plants from Georgia described as that species (Searles 1981, 1988) were 
incorrectly labeled and fall within the range of variability of C. pseudobyssoides. 
Culture studies indicate that temperature and light intensity are primary 
factors in controlling the periodicity of inshore populations of Callithamnion 
pseudobyssoides (as C. byssoides) in North Carolina (Kapraun 1978b). 


Centroceras Kitzing 1841 

Plants erect and bushy or entangled, or prostrate and matted, terete, filamentous, 
attached by basal rhizoids and simple multicellular rhizoids issued from nodes 
of prostrate axes; axes uniseriate, dichotomously and adventitiously branched, 
corticated completely by regular longitudinal rows of rectangular cells, tiered 
only at the nodes, originating from the distal end of the larger axial cells; 
nodes commonly spinulose; cells uninucleate; tetrahedral or cruciate sporangia 
whorled at nodes, projecting, sometimes on adventitious branches; dioecious, 
spermatangia formed in terminal clusters on tufted, adventitious branches aris- 
ing from pericentral cells at the nodes; procarps formed laterally at the nodes, 
carpogonial branches four celled; cystocarps composed of two gonimolobes and 
surrounded by short involucral filaments; carposporangia develop from most 
gonimoblast cells. 


Centroceras clavulatum (C. Agardh) Montagne 1846, p. 140. 

Ceramium clavulatum C. Agardh in Kunth 1822, p. 2. 

Plants epiphytic or saxicolous, prostrate, forming mats with short, stiff, up- 
right axes, or erect, lax, and entangled, to 10—20 cm tall, dark rosy to purplish 
red, wholly corticated by rectangular cells and bearing whorls of one- or two- 
celled spines at the nodes, occasionally lacking below, arising from basal and 
nodal rhizoids, with or without terminally expanded tips; axes dichotomously 
branched, often with adventitious branches, 50-200 4m diameter, segmented, 
internodes 300—750 ym long; apices forcipate or circinate, the individual api- 
cal cells exposed and short conical; sporangia tetrahedral, less often cruciate, 
obovate, oblique obovate, subglobose, to globose, 45-50 pm diameter, 50—63 tm 
long with thick cell walls, whorled at the nodes in the upper portions of the 
plant, emergent, subtended by short involucral filaments produced at the nodes; 
gametangia as for the genus. 

Blomquist and Pyron 1943; Humm 1952. 

Known from the drift near Morehead City, August; and common on the inter- 
tidal coquinoid outcroppings at Marineland, year-round. 

Distribution: North Carolina, Bermuda, northeastern Florida to Gulf of 
Mexico, Caribbean, Brazil; elsewhere, widespread in tropical and subtropical 
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seas and north to Santa Cruz, California, on the Pacific Coast of North America. 

This species is considered one of the characteristic species at Marineland due 
to its year-round abundance (Humm 1952). North of Florida, Centroceras clavu- 
latum has been once collected in the drift in North Carolina after a summer storm 
(Blomquist and Pyron 1943). It was attached to a dominant benthic seaweed off- 
shore, Sargassum filipendula (Schneider and Searles 1979). 


Ceramium Roth 1797, nom. cons. 

Plants erect and bushy or entangled, or prostrate and matted, terete, filamen- 
tous, attached by basal rhizoids and simple unicellular and multicellular rhi- 
zoids issued from the nodes of prostrate axes; axes uniseriate, pseudodichoto- 
mously, adventitiously, and less often alternately branched, corticated in all 
orders of branching at the nodes by small transversely banded, darkly pigmented 
cells, these spreading to cover the internodes of lower main axes to the entire 
plant in some species; apices forcipate or circinate to straight; cells uninucle- 
ate with several small discoid, fusiform, or elongate plastids; gland cells rarely 
present in the corticated regions; tetrahedral or cruciate sporangia whorled or 
single and secund at the nodes to scattered in wholly corticated species, em- 
bedded to projecting, with or without protective sterile cells; monoecious or 
dioecious, spermatangia formed in a hyaline layer over nodal corticating cells; 
procarps borne laterally on nodal corticating cells, carpogonial branches single 
or paired on the supporting cell, four celled; carposporophytes subglobular, con- 
sisting of one to three gonimolobes surrounded at least partially by few to several 
involucral filaments; carposporangia developing from most cells of the gonimo- 
blast. 


Key to the species 


1. Cortication restricted to the nodes, or slightly spreading................. 2 
1. Cortication completely covering all axes.....................5. C. rubrum 
2. Branching pseudodichotomous, often with adventitious laterals ......... 3 
2eBranchingraliternate we oaeace nce: oe eno one eee Oe C. floridanum 
3. Cortical band consisting of one or two transverse rows of cells........... 4 
3. Cortical band consisting of more than two transverse rows of cells ....... 5 
4. Cortical band of a single transverse row of cells ............ C. leptozonum 
4. Cortical band of two transverse rows of cells.... C. fastigiatum f. flaccidum 
5. Lowermost transverse cortical row consisting of transversely elongate cells 


ee ea Tereroae a erreURe aR ce ee ePeIE Poe C. byssoideum 
. Lowermost transverse cortical row without transversely elongate cells.... 6 
. Cortical band with a central inner layer of larger globose cells, covered or left 
exposed by an outer layer of cells; sporangia immersed or slightly emergent 


ao ol 
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os Ficelncak oR RRDL AS ire chaeSeea, are eee ecg GaSe vee C. diaphanum 
6. Cortical band with two layers of cells, generally the lower transverse rows 
intermediate in size, the middle largest, and the upper smallest; sporangia 
|) 40) (:(01 0b ol: Aenean Points ciacraarinen Din. cicacs tinicernioInTit cid D.00 0 6.0-« C. fastigiatum 


Ceramium byssoideum Harvey 1853, p. 218. 

Figure 432 

Plants epiphytic or epizoic, prostrate and widespreading, erect, and 
0.5—4(-10) mm tall, sparingly yet regularly pseudodichotomously branched, 
light pinkish red, attached by numerous unicellular and multicellular rhizoids 
issued from the nodes; apices straight to incurved, not forcipate; cortication lim- 
ited to the nodes, composed of three to six transverse rows of cells, gland cells 
occasionally present; the upper rows with subglobose, quadrate, to polyhedral 
cells, the lower one or two rows composed of obvious transversely elongated 
cells; axial cells 50—90 um diameter in lower portions, 100—300 tim long; tetra- 
hedral sporangia globose to subglobose, to 60 zm diameter (including thick cell 
walls), single or paired and subsecund, or whorled at the nodes, emergent but 
subtended by short involucral filaments; spermatangia formed in tufts at the 
nodes; carposporophytes one or two lobed, apparently terminal on short clavate 
branchlets, subtended by few-celled involucral filaments and lateral axes which 
extend beyond. 

Humm 1952; Taylor 1960; Brauner 1975; Wiseman and Schneider 1976; Ka- 
praun 1980a; Hall and Eiseman 1981. As C. transversale sensu Williams 1951. 

Known from the shallow subtidal near Beaufort and Wilmington, N.C., North 
Island, S.C., and Haulover Cove, Fla., June—November; infrequently offshore in 
Onslow Bay from 18 to 21.5 m, June-August, and from intertidal coquinoid out- 
croppings at Marineland, year-round. 

Distribution: North Carolina, South Carolina, Bermuda, northeastern Florida 
to Gulf of Mexico, Caribbean, Brazil. 

Considerable taxonomic confusion surrounds this species, which is possibly 
conspecific with, or at least closely related to, Ceramium transversale Collins 
and Hervey (1917) from Bermuda, C. gracillimum (Griffiths) Harvey from the 
Mediterranean (Feldmann-Mazoyer 1941), C. flaccidum (Kitzing) Ardissone 
from Australia (Womersley 1978), and C. dawsonii Joly from Brazil (Taylor 
1960). Wynne (1986) effects these synonymies for the western Atlantic based on 
the work of Womersley (1978). The nodal cortication of local plants is consistent 
and distinctly different from nodal cortication illustrated by Womersley (1978) 
for Australian plants. Therefore we agree with Wiseman (1966), who surveyed 
Carolina plants, and Taylor (1960) in retaining the Harvey taxon until more de- 
finitive studies can be carried out on a worldwide basis. 
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detail of axis, scale 100 pm. 
Figures 433, 434. 
Ceramium diaphanum. Scale 25 pm. #33 





433. Detail of axis. 434. Axis tip. 


Ceramium diaphanum (Lightfoot) Roth 1806, p. 154. 

Conferva diaphana Lightfoot 1777, p. 996. 

Figures 433 and 434 

Plants epiphytic, epizoic, saxicolous, lignicolous, with prostrate and erect 
axes, to 20 cm tall, regularly pseudodichotomous with more or less short ad- 
ventitious branches, branching spreading to fastigiate, dull rosy red to brown- 
ish red, attached by numerous rhizoids issued from basal cells and nodes of 
proximal cells and randomly from nodes of prostrate axes; apices forcipate to 
erect; cortication only at the nodes, obvious to the unaided eye, composed of 
an inner central row of larger rounded to globose cells covered or left exposed 
by an outer layer of smaller angular to rounded cells, altogether consisting of 
four or more transverse rows; nodes 210—450 ym diameter, broader than long; 
internodes lightly pigmented, 185-460 um diameter, 0.5-1.5 mm long below; 
tetrahedral sporangia globose to short ellipsoid, 50-75 um diameter, whorled, 
immersed centrally in nodal cortication or slightly emergent in the upper half 
of the node; spermatangia formed in tufts on the cortical cells, occasionally cir- 
cumscribing the node; carposporophytes consisting of one or two subglobular 
gonimolobes borne on short lateral branches, usually in distal portions of the 
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plants, subtended by one to six short, similarly corticated involucral branches, 
which often do not overtop the gonimolobes. 

?Curtis 1867; Williams 1948a, 1949; Taylor 1960; Brauner 1975; Wiseman and 
Schneider 1976; Kapraun 1980a, 1980b; Richardson 1986; 1987. As C. strictum, 
Hoyt 1920; Williams 1948a, 1949; Taylor 1957, 1960; Brauner 1975; Wiseman 
and Schneider 1976. 

Known from shallow subtidal, intertidal, and estuarine habitats throughout 
the Carolinas and Georgia, and rarely from 29 m offshore of Cape Fear, year- 
round. 

Distribution: Newfoundland to Virginia, North Carolina, South Carolina, 
Georgia, southern Florida, Gulf of Mexico, Caribbean, Brazil, Uruguay, Argen- 
tina, Arctic to Portugal, Azores, Mediterranean, Canary Islands, and probably 
much more widespread (further taxonomic investigations are necessary). 

Wiseman (1966, 1978) and Kapraun (1980a) have both found intermediates 
between Ceramium diaphanum and C. strictum (Kiitzing) Harvey in their col- 
lections of Carolina plants and have retained all plants of this “complexe 
diaphanum-strictum” (Feldmann-Mazoyer 1941) under the earlier epithet, 
C. diaphanum. Varietal designations used elsewhere (Feldmann-Mazoyer 1941) 
likewise intergrade in our plants and therefore are not considered useful. It is 
also possible that C. diaphanum intergrades with specimens identified as C. fas- 
tigiatum in the flora. For the present they are retained as separate entities, but 
they require further study. 


Ceramium fastigiatum (Wulfen ex Roth) Harvey in Hooker 1834, p. 303. 

Conferva fastigiata Wulfen ex Roth 1800, p. 224. 

Figure 435 

Plants epiphytic, epizoic, saxicolous, with prostrate and erect axes, to 10 cm 
tall, regularly pseudodichotomous with occasional adventitious branches, 
branching fastigiate, usually wide spaced, purplish, brownish, pinkish, to bright 
rosy red, attached by simple rhizoids, with or without expanded haptera from 
the bases and nodes of prostrate axes, often more than one hapteron per node; 
apices erect, incurved, forcipate or divaricate; cortication limited to the nodes, 
obvious to the unaided eye, composed of two layers of four to six transverse 
rows, the lowest generally intermediate in size, the middle largest, and the upper 
smallest and globose to longitudinally ellipsoid; nodes 60-155 um diameter, 55— 
65 tm long, occasionally bearing gland cells; internodes lightly pigmented, 75— 
150 um diameter, 0.6—1.4 mm long below; tetrahedral and cruciate sporangia 
globose to ellipsoid, 33-65 um diameter, 50—68 ym long, single or paired and 
seriate, or whorled at the nodes, emergent to strongly projecting, usually sub- 
tended by a few short, narrow involucral filaments; carposporophytes consist- 
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Figure 435. Ceramium fastigiatum, 
detail of axis, scale 25 pm. 
Figure 436. Ceramium fastigiatum | 














f. flaccidum, detail of axis, scale 25 pm. 
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ing of one or two subglobular to ellipsoid gonimolobes, borne on short lat- 
eral branches usually in distal portions of the plant, subtended by two to four 
short, similarly corticated involucral branches, which usually do not overtop the 
gonimolobes. 


C. fastigiatum f. flaccidum H. Petersen in Bgrgesen 1915, p. 16, fig. 231. 

Figure 436 

Plants 1—7 cm tall; apices straight to incurved, not forcipate; cortication at the 
nodes consisting of only one or two transverse layers, the lower larger than the 
upper; nodal and internodal dimensions on the average smaller than the typi- 
cal form, gland cells lacking; tetrasporangia subglobose to 60 4m diameter (in- 
cluding thick cell walls), single and scattered to clustered and seriate, promi- 
nently projecting, subtended by a few short cortical cells; spermatangia cover- 
ing the nodes; carposporophytes generally with three gonimolobes overtopped 
by involucres. 

Williams 1948a, 1949, 1951; Taylor 1960; Brauner 1975; Schneider 1976; 
Richardson 1987. As f. flaccidum, Williams 1948a; Taylor 1960; Chapman 1971; 
Kapraun 1980a, 1980b; Searles 1987, 1988. As C. tenuissimum sensu Hoyt 1920; 
Taylor 1960. 

Both forms are common in shallow subtidal environments throughout North 
Carolina, from the jetty on Cumberland Island, and offshore from 14 to 40 m in 
Onslow Bay and Georgia, year-round. During some years, f. flaccidum is com- 
mon offshore; in other years it is apparently scarce. 
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Distribution: Newfoundland to Virginia, North Carolina, Georgia, Bermuda, 
southern Florida, Gulf of Mexico, Caribbean, Norway, British Isles, France, Gala- 
pagos Islands. 

Specimens labeled Ceramium tenuissimum (Lyngbye) J. Agardh by Hoyt 
(1920) are indistinguishable from C. fastigiatum. 


Ceramium floridanum J. Agardh 1894, p. 46. 

Plants epiphytic, with prostrate and erect axes, to 7.5 cm tall, irregularly alter- 
nately branched and complanate below, more regular above, branches spread- 
ing, bright rosy red, attached by numerous rhizoids issued from basal cells 
and from nodes of prostrate axes; branches to several orders, major branches 
widely spaced, ultimately developing ovate to lanceolate, determinate, closely 
spaced, flattened, branch systems, 2-3 mm wide to 10 mm long; adventitious 
branches occasionally present on fertile plants, ultimate axes divergent, cortica- 
tion closely spaced, apices abruptly conical; cortication only at the nodes, obvi- 
ous to the unaided eye, composed of one to three rows of larger rounded to glo- 
bose cells irregularly covered by an outer layer of smaller angular to rounded 
cells; nodes 57-437 wm diameter, 95-470 ym long, not swollen; internodes 
lightly pigmented, 200—300 pm diameter, 330—390 um long, decreasing above to 
about 150 um long; tetrahedral sporangia globose, 70—75 um diameter, whorled, 
greatly swelling the nodal cortication, slightly emergent in the upper half of 
the node; carposporophytes borne on short lateral branches in distal portions of 
the plants, subtended by a few short, similarly corticated involucral branches 
slightly overtopping the gonimolobes. 

Humm 1952; Taylor 1960. 

Known only from the intertidal of coquinoid outcroppings at Marineland, 
year-round. 

Distribution: Northeastern Florida to Caribbean. 


Ceramium leptozonum Howe 1918, p. 531. 

Plants epiphytic, prostrate, and erect to 1-3 cm tall, regularly pseudodichoto- 
mous, branching fastigiate, purplish to rosy red, attached by simple rhizoids 
from the bases and nodes of prostrate axes, often more than one per node; 
dichotomies acute, apices commonly forcipate, some straight, axes slightly 
tapering from base to apex; cortication limited to the nodes and composed 
mostly of a single layer of cells, elongate parallel with the axis, 20-40 um long, 
appearing four across the filaments, occasionally with an incomplete row of 
small cells at the distal ends of nodes; internodes lightly pigmented, 40—72 4m 
diameter, 1.5—4 times as long as wide; tetrahedral sporangia globose, 50—65 um 
diameter, single or two to three per node, secund on the outer side of nodes, occa- 
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Figure 437. Ceramium | 
rubrum, detail of axis, | 
scale 200 pm. I, 


sionally subverticillate, naked and projecting, subtended by two to four small 
cells, secondary sporangia formed by regeneration, becoming exerted and ap- 
pearing substipitate. 

Chapman 1971 (n.v.). 

Known only from 19 to 21 m off Georgia, July-November. 

Distribution: Georgia, Bermuda. 


Ceramium rubrum (Hudson) C. Agardh 1817, p. 60. 

Conferva rubra Hudson 1762, p. XXVII. 

Figure 437 

Plants epiphytic, epizoic, saxicolous, lignicolous, erect, 5—40 cm tall, regu- 
larly pseudodichotomous with shorter adventiticus branches, dark purplish to 
dull rosy red, attached by basal rhizoidal holdfast; apices straight, incurved, 
commonly forcipate, axes gradually tapering from base to apex; cortication of 
small angular to rounded cells completely covering the uniseriate filaments, 
internodal cells often elongated, the plant often appearing banded to the un- 
aided eye; filaments coarse, to 1 mm diameter, segments 2-3 mm long in lower 
portions; tetrahedral and cruciate sporangia ellipsoid to subglobose, 30—80 tm 
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diameter, 40—80 pm long, in rows over the nodes or scattered throughout, im- 
mersed, producing a nodulose appearance of the axes; spermatangia in hyaline 
patches over the nodes in distal portions; carposporophytes globose to ellipsoid, 
borne on short lateral branches, subtended by two to six short, similarly corti- 
cated involucral branches often overtopping the gonimolobes. 

Harvey 1853; ?Curtis 1867; Hoyt 1920; Taylor 1957, 1960; Wiseman and 
Schneider 1976; Kapraun 1980a. ?As C. areschougii, Humm 1952. 

Known from the drift and sounds near Morehead City and Charleston, and 
from several estuarine, brackish-water environments in the Wilmington area 
during the spring. 

Distribution: Arctic to North Carolina, South Carolina, ?northeastern Florida, 
Argentina, Arctic to Portugal, Azores, Mediterranean, Black Sea, Japan. 

Reported as Ceramium areschougii Kylin from Marineland (Humm 1952), Tay- 
lor (1960) found this report and other more southern reports of C. rubrum doubt- 
ful. We have not collected specimens from south of the Carolinas. 

Great morphological variability has been demonstrated for this species in cul- 
ture (Garbary et al. 1978). 


Compsothamnion Nageli 1862 

Plants erect, filamentous, ecorticate; axes uniseriate, much and alternately 
branched in a single plane, only one branch produced by each axial cell; lateral 
axes branched to three orders in a similar fashion, forming a regular distichous 
habit; tetrahedral sporangia borne terminally on lateral branches; dioecious, 
spermatangia clustered, sessile and adaxial or terminal on lateral branches; pro- 
carps terminal or subterminal on the lateral axes, carpogonial branches two 
celled; carposporophytes consisting of one or two gonimolobes, involucre lack- 
ing; carposporangia developing from most gonimoblast cells. 


Compsothamnion thuyoides (Smith) Schmitz in Schmitz et Hauptfleisch 1897, 
p. 491. 

Conferva thuyoides Smith 1810, tab. 2205. 

Figures 438 and 439 

Plants epiphytic or epizoic, delicate, usually gregarious, to 7.5 cm tall but 
usually much shorter, pinkish to brownish red, attached by rhizoids issuing 
from basal cells; branching distinct, alternately distichous; cells of branches in 
lower portions obviously narrower (50—100 pm diameter at the base) than those 
of the axial row (160—230 tm diameter), basal cells of lateral branches issuing 
rhizoids proximally; each branched system lanceolate to ovate in outline; tetra- 
sporangia globose, 37—53 um diameter (including thick cell walls), 50-60 um 
long, terminal on short branches; procarps terminal or subterminal on lateral 
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Figures 438, 439. 
Compsothamnion thuy- 
oides. 438. Tetrasporan- 
gial axis, scale 100 pm. 
439. Axis apex, scale 
25 pm. 


axes, carposporophytes lobed, naked, and solitary or in pairs. 

Schneider 1975a, 1976; Wiseman and Schneider 1976; Blair and Hall 1981. 

Known offshore from 40 to 60 m in Long Bay and Onslow Bay, June—Sep- 
tember. 

Distribution: North Carolina, South Carolina, Bermuda, southern Florida, 
Norway to Portugal, Mediterranean, Canary Islands. 

European and Mediterranean plants are larger than those found in the west- 
ern Atlantic; ours reach only 2 cm. Carolina specimens have immature ovoid 
sporangia, becoming globose at maturity (Schneider 1975a). Procarpic plants 
have been collected in our flora; however, cystocarps and spermatangia are un- 


known. 
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Griffithsia C. Agardh 1817, nom. cons. prop. 

Plants erect to prostrate, bushy, ecorticate or with rhizoidal cortication be- 
low; axes monosiphonous, sparsely to greatly subdichotomously or laterally 
branched, large celled, appearing beaded or segmented; cells elongate to ovoid 
or subglobose, multinucleate with numerous discoid plastids and large cen- 
tral vacuole; whorls or groups of delicate, hyaline, trichotomous to polychoto- 
mous trichoblasts produced from the upper ends of some cells, particularly dis- 
tally and in conjunction with reproductive structures; tetrahedral or cruciate 
sporangia whorled at fertile nodes, clustered on polychotomous fascicles, naked 
or covered by simple involucral branches; dioecious or occasionally monoe- 
cious, spermatangia whorled at nodes in polychotomous fascicles, naked or in- 
volucrate, or in caplike clusters on terminal cells of vegetative axes; procarps 
produced subapically on a three-celled fertile axis, single or paired, carpogo- 
nial branches four celled; involucral filaments two celled, arising from the non- 
enlarged hypogynous cell; carpospores developing from most gonimoblast cells 
and enveloped in a gelatinous matrix. 


Griffithsia globulifera Harvey ex Kiitzing 1862, vol. XII, p. 10, fig. 30. 

Figures 440 and 441 

Plants saxicolous or epiphytic, erect, forming semiglobular tufts to 6.5 cm 
tall, bright rosy red, attached by numerous rhizoids issued from basal cells; 
branching subdichotomous, fastigiate, occasionally proliferous; branches ap- 
pearing segmented to moniliform, the cells clavate near the base, 0.5—0.9 mm 
diameter, 0.6—3.2 mm long, pyriform to globose at the apices, to 1.4 mm diame- 
ter and 2.1 mm long, female and sporangial plants tapering abruptly to the apex, 
male plants with the largest cell of each branch located at the terminal end; 
tetrasporangia globose to obovoid, 40-110 4m diameter, whorled at the node, 
usually borne three per one-celled branch, enveloped by numerous one-celled, 
incurved, sausage-shaped involucral branches; dioecious, rarely monoecious, 
gametangial plants rarely bearing sporangia; spermatangia in caplike sori over 
the outer one-third to one-half of the terminal cell of a fertile branch, found in 
lesser quantities at the outer ends of the one or two cells below the apex, ellip- 
soid to obovoid, 2.5—3.2 um diameter, 3.8 um long; procarps produced mostly 
on uppermost nodes; carposporophytes with a central fusion cell and radiating 
gonimoblast filaments, the majority of cells becoming carposporangia that are 
ellipsoid, ovoid, subglobose, to irregular, 15—40 zm diameter in greatest dimen- 
sion, and surrounded by large, incurved, sausage-shaped involucral cells. 

Schneider and Searles 1975; Schneider 1976; Kapraun 1980a; Searles 1987, 
1988. As G. tenuis sensu Blomquist and Pyron 1943. 

Known offshore from 20 to 40 m in Onslow Bay, and occasionally in the drift 
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Figures 440, 441. Griffithsia globulifera. 440. 
Habit, scale 2 mm. 441. Detail of apex, scale 
100 pm. 





in the Beaufort and Wilmington, N.C., areas, June-November; from 17 to 21 m 
on Gray’s Reef and 30 to 35 m on Snapper Banks, June—August. 

Distribution: Southeastern Canada, Massachusetts to New York, North Caro- 
lina, Georgia, Bermuda, southern Florida, Caribbean, Brazil. 


Lejolisia Bornet 1859 

Plants filamentous, prostrate with erect axes, spreading to tufted, ecorticate, at- 
tached by unicellular rhizoids with terminal lobed discs; axes uniseriate, oppo- 
sitely to alternately and unilaterally branched from few to several orders; cells 
uninucleate, containing several discoid plastids; tetrahedral or cruciate sporan- 
gia, single or grouped, sessile or pedicellate, terminal or lateral on the adaxial 
surfaces of branches; monoecious or dioecious, spermatangia in ovoid to cylin- 
drical heads, sessile or pedicellate, terminal or lateral, often near the base, on 
erect axes; procarps subapical on erect or lateral axes, carpogonial branches four 
celled; carposporophytes becoming surrounded by distinct gelatinous pericarps; 
carposporangia developing from the outer gonimoblast cells. 
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Figures 442-445. Lejolisia exposita, scales 50 pm. 442—444. Tetrasporangia axes. 445. 
Procarps and carposporophyte (redrawn from Searles and Schneider 1989). 


Lejolisia exposita C. W. Schneider et Searles in Searles et C. W. Schneider 1989, 
p. 736, figs 18-28. 

Figures 442—445 

Plants epiphytic or epizoic, rosy red, spreading or tufted, erect to 1—3(—10) mm 
tall, ecorticate, attached by one (sometimes two) unicellular digitate rhizoid per 
cell issued from the prostrate axes; prostrate axes 18-40 ppm diameter; erect 
axes arising from few to most of the cells of the prostrate axes; erect axes 
simple to sparingly alternately and, rarely, oppositely branched, lateral branches 
usually simple, especially in vegetative specimens; cells of erect axes cylindri- 
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cal, not constricted at the nodes, 13-24 um diameter, 70-150 ym long below, 
lengthening and slightly tapering or expanding toward the apices; tetrasporan- 
gia subglobose, ovoid, obovoid, to ellipsoid, tetrahedrally or cruciately divided, 
30—42 um diameter, 38—68 pm long, single or paired, terminal on short one- to 
four-celled branches, those branches often rebranched and sporangiate; tetra- 
sporangial branches single, alternate to secund and irregular, or paired and 
opposite; monoecious or dioecious, gametangial plants occasionally bearing 
sporangia; spermatangia in oblong-ovoid to cylindrical heads, 16-36 um diame- 
ter, 45-72 um long, terminal on the ultimate segments of erect main or short 
lateral axes; carposporophytes enclosed in gelatinous pericarps, carposporangia 
pyriform, obovoid, to subglobose, 12.5—22.5 tm diameter, 32.5—42.5 um long; 
cystocarps obovoid to subglobose, 86—150 um diameter, 90-122 pm long, borne 
on short, simple or little-branched erect axes. 

Searles and Schneider 1989. As Lejolisia sp., Searles 1987, 1988. As Spermo- 
thamnion investiens sensu Hoyt 1920; Williams 1948a, 1951; Taylor 1960; Ka- 
praun 1980a. 

Known as an epiphyte from the shallow subtidal near Beaufort and Wilming- 
ton, N.C.; offshore from 20 to 35 m in Onslow Bay, April—October; and from 17 
to 21 m on Gray’s Reef, March—July. 

Distribution: North Carolina (type locality), Georgia. 

Erect filaments of plants collected in the Gray’s Reef Sanctuary are narrower 
(13—20 um diameter) than those collected in North Carolina (18—23 tum) and have 
smaller spermatangial sori (16-32 by 45-56 pm vs. 31-36 by 49-72 um), but 
these differences do not present a difficulty in recognizing both as a single entity 
(Searles and Schneider 1989). 


Nwynea Searles in Searles et C. W. Schneider 1989 

Plants erect, filamentous, ecorticate; axes uniseriate, bearing numerous 
branched determinate branches; determinate branches whorled, paired, or alter- 
nate and radial below, alternate and radial above on indeterminate branches; 
indeterminate branches issued directly from axial cells; tetrahedral sporangia 
borne directly on indeterminate axes; sexual reproduction unknown. 


Nwynea grandispora Searles in Searles et C. W. Schneider 1989, p. 739, figs 
29-33. 

Figure 446 

Plants delicate, main axes clothed in pigmented, flagellate, determinate axes; 
indeterminate axes fastigiate, corymbose above, bearing alternate, radial deter- 
minate branches, naked below or bearing determinate branches in whorls of two 
or three or alternate and radial; indeterminate axial cells to 110 tm diameter and 
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Figure 446. Nwynea 
grandispora, scale 100 pm 
(redrawn from Searles 
and Schneider 1989). 


550 pm long below, shortening and narrowing to 8 pm below the apices; determi- 
nate axes alternately to pseudodichotomously branched, cells elongate cylindri- 
cal, 25 »m diameter proximally, not shortening, but narrowing to 8 1m diame- 
ter at the bases of the slender, sharply acute tip cells; tetrasporangia globose to 
240 ym diameter (not including thick cell walls), sessile and single or paired di- 
rectly on indeterminate axial cells in upper portions of plants. 

Searles and Schneider 1989. 

Known only offshore from 40 m Onslow Bay in the Frying Pan Shoals area, 
June. 

Distribution: Endemic to North Carolina as currently known. 

This species is based on a single distinctive specimen and is unique among 
the Ceramiaceae in the flora in producing tetrasporangia directly on axial cells 
(Searles and Schneider 1989). 


Pleonosporium Nageli 1862, nom. cons. 

Plants erect, filamentous, bushy, ecorticate or corticated in basal portions, at- 
tached by numerous multicellular branched rhizoids; axes uniseriate, alter- 
nately distichous, tristichous, to polystichous, lateral axes similarly branched 
to several orders or pinnately to unilaterally branched to several orders; poly- 
hedral and/or tetrahedral sporangia, sessile or pedicellate, adaxial and secund or 
alternately adaxial and abaxial on lateral axes; dioecious, spermatangia in elon- 
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gate heads, terminal on ultimate branches or sessile to pedicellate in positions 
similar to sporangia; procarps subapical on upper portions of indeterminate 
axes or lateral on upper portions of determinate axes, carpogonial branches four 
celled; carposporophyte consisting of four to eight successive gonimolobes sur- 
rounded by involucral filaments; carposporangia developing from most gonimo- 
blast cells. 

Norris (1985) reviewed the distinctions used to separate Mesothamnion 
(Borgesen 1917) from Pleonosporium, including branching patterns, sporangial 
types, and development of carpogonial branches. Finding overlap in the first 
two characters and no distinctions among female branches, he concluded that 
Mesothamnion was congeneric with Pleonosporium. We concur with that re- 
port; however, the expanded genus Pleonosporium now contains both distichous 
and radial taxa. 


Key to the species 


1. Plants with alternately radial branching; polysporangia and tetrasporangia 
PLCS CMa peer ener eects ast isy Rais er estes aA bac s SrerooPaere neous P. boergesenii 
1. Plants with alternately distichous branching; polysporangia and occasionally 
tetraspoOrangiaypresent yo snieee seater oder, severe een oes P. flexuosum 


Pleonosporium boergesenii (Joly) R. Norris 1985, p. 61. 

Mesothamnion boergesenii Joly 1957, p. 142, pl. XVI, figs 1a—1c; pl. XVIII, figs 
3a—3c. 

Figures 447 and 448 

Plants epiphytic, saxicolous, bushy, erect to 7 cm tall, brownish to rosy red, 
ecorticate, attached by multicellular, uniseriate branched rhizoids arising from 
bases and nodes of lower segments; branching alternate to pseudodichotomous 
below, alternate in a one-third spiral above; in lower segments the lateral 
branches markedly smaller than the main axis, above only slightly smaller; cells 
cylindrical, 210-325 um diameter, 600—900 um long in proximal parts of main 
axes; lateral axes gradually tapering from their origins, 70-120 um diameter, 
to the ultimate segments, 10—20 um diameter, appearing distichous and sub- 
dichotomous in distal portions; branchlets incurved, apices obtuse; plants with 
both tetrasporangia and polysporangia, sessile, single, subglobose, and short 
ellipsoid, 40—73 um in greatest dimension (including a thick cell wall), borne 
distally and adaxially on branch cells; polysporangia divided into eight (or 
more?) spores, generally larger and less frequent than tetrasporangia; sperma- 
tangia in subcylindrical to ellipsoid heads, sessile or pedicellate, on the inner 
forkings of lateral axes; carposporophytes formed as five or six successively pro- 
duced gonimolobes surrounded by incurved involucral filaments; carposporan- 
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Figures 447, 448. Pleono- 
sporium boergesenii. 447. 
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gia subglobose to polyhedral, 12—25 ym in greatest dimension at maturity. 
Searles 1987, 1988. As Mesothamnion boergesenii, Schneider 1975b, 1976. 
Known offshore from 21 to 30 m in Onslow Bay, May-June; from just below 
the low-water mark on Radio Island jetty, Beaufort, N.C., June—July; and from 17 
to 21 m on Gray’s Reef, August-September. 
Distribution: North Carolina, Georgia, Brazil. 





Pleonosporium flexuosum (C. Agardh) Bornet ex De Toni 1903, p. 1305. 

Ceramium flexuosum C. Agardh 1824, p. 141. 

Figures 449—451 

Plants epiphytic, bushy, erect to 6 cm tall, brownish red, ecorticate or slightly 
corticated by rhizoids below, attached by multicellular, uniseriate branched rhi- 
zoids, 45-105 tm diameter, arising from the base and nodes of lower segments; 
branching pseudodichotomous below, alternately distichous above, in lower 
segments the lateral branches markedly smaller than the main axis, above only 
slightly smaller and slightly tapering to the ultimate segments; lateral axes short 
and rigid to longer and corymbose; cells clavate, less often cylindrical, 300— 
625 um diameter, 930-1560 pm long below, tapering to 41-62 zm diameter in the 
ultimate segments; branchlets slightly incurved, apices obtuse; polysporangia 
sessile, single, ellipsoid to subglobose, 65—110 t1m diameter, 85—130 tm long (in- 
cluding thick cell walls to 11 pm), divided into eight to thirty-two spores, borne 
distally and adaxially, or less commonly abaxially, on branch cells; spermatan- 
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Figures 449-451. Pleonosporium flexuosum. 
449. Lateral axes, scale 200 um. 450. Axis 
apex, scale 200 ppm. 451. Polysporangia, 

scale 100 pm. 





gia in ellipsoid to ovoid heads, terminal on the ultimate segments, occasionally 
becoming laterally displaced by a subtending cell; carposporophytes globose, to 
510 ym diameter, borne at branch origins in the upper parts of the plant, forming 
two gonimolobes and surrounded by incurved involucral filaments; carpospo- 
rangia globose, subquadrate to greatly elongate, 30-55 um in greatest dimension 
at maturity. 

Schneider and Searles 1975; Schneider 1976. 

Known offshore from 18 to 27 m in Onslow Bay, June-August. 

Distribution: North Carolina, France to Portugal, Mediterranean, South Africa. 


Species Excluded 


Pleonosporium borreri (J. E. Smith) Nageli 

Reported for the Carolinas by Williams (1951); we have been unable to locate 
vouchers of this species. Because of its great similarity to Pleonosporium boerge- 
senii (Schneider 1975b) and its clearly established position in the flora of cooler 
northerly waters (Taylor 1957; Parke and Dixon 1976), P. borreri is removed from 
the flora until it can be reestablished by new collections. 


Ptilothamnion Thuret in Le Jolis 1863 


Plants filamentous, prostrate with erect axes, spreading to tufted, ecorticate, at- 
tached by unicellular rhizoids with terminal lobed discs; axes uniseriate, simple 
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to pinnately, unilaterally, or irregularly branched; cells multinucleate, contain- 
ing several discoid plastids; tetrahedral sporangia and/or polysporangia, single 
or grouped, sessile or pedicellate, and terminal on lateral branches; monoecious 
or dioecious, spermatangia in ovoid to globose heads, sessile or pedicellate, and 
terminal or lateral on erect or lateral axes; procarps subapical on erect or lat- 
eral axes, carpogonial branches four celled; carposporophytes with one to sev- 
eral lobes, becoming surrounded by a loose involucre developed from basal cells 
of fertile segment; carposporangia developing from the outer gonimoblast cells. 


Ptilothamnion occidentale Searles in Searles et C. W. Schneider 1989, p. 735, figs 
11-17. 

Figures 452 and 453 

Plants epiphytic, rosy red, spreading or tufted, erect to 1 mm tall, ecorticate, 
attached by unicellular digitate rhizoids issued from the prostrate axes; pros- 
trate axes (22—)25—41(—49) tum diameter; erect axes arising from several of the 
cells of the prostrate axes; erect axes simple to sparsely branched, sometimes 
becoming prostrate; cells of erect axes cylindrical, not constricted at the nodes, 
18—29 tum diameter, 1—1.5 times as long as broad below, lengthening and slightly 
or not at all tapering toward the apices; sporangia cruciately or tetrahedrally 
divided, single or paired on short lateral branches, obovoid, 27—45 um diameter, 
34—54 um long; spermatangia covering lateral branches, forming ovoid, sessile 
sori to 31 um diameter and 45 ym long; procarps formed on subapical cells, in- 
volucres of one or two filaments, one to four cells long, forming on the cell below 
the fertile segment, carposporophytes unknown. 

Searles and Schneider 1989. As Ptilothamnion sp., Searles 1987, 1988. As 
Spermothamnion investiens var. cidaricola sensu Schneider 1976; Wiseman and 
Schneider 1976. 

Known offshore from 40 to 54 m in Long Bay, June; from 17 to 21 m on Gray’s 
Reef, July; and from 30 to 35 m on Snapper Banks, August. 

Distribution: South Carolina, Georgia (type locality). 

Differences exist between Georgia and Carolina plants (Searles and Schneider 
1989), and culture studies are necessary to delineate the boundaries of this 
species. Asexual and vegetative specimens of this species and Lejolisia exposita 
are impossible to distinguish. 


Spermothamnion Areschoug 1847 


Species Excluded 


Spermothamnion repens (Dillwyn) Rosenvinge 
Reported for the Carolinas as Callithamnion turneri Mertens (Curtis 1867) and 
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Ptilothamnion occi- 
dentale. 452. Habit of a 


i Figures 452, 453. 
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tetrasporic plant, scale 
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6 I} gia, scale 25 ym. 
eSs5 
Spe 


Spermothamnion turneri (Mertens) Areschoug (Williams 1948a, 1951), no speci- 
mens have been located to verify this distinct species in the flora. A common 
member of the cold-water flora of southern Canada and New England, S. repens 
has been reported for Florida and Jamaica, but these subtropical records have 
been questioned (Taylor 1960). It is probable that the Carolina collections of 
Curtis and Williams in fact were Lejolisia exposita. Filament widths of these 
species overlap, but S. repens is generally much broader. L. exposita has occa- 
sional opposite branching, which is common in S. repens. Until we can locate a 
voucher specimen, S. repens is excluded from the flora. 
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Figures 454, 455. Rhododictyon bermudense. 454. Habit of margin, scale 100 jm. 455. 
Detail of tetrasporic plant, scale 50 pm. 


Rhododictyon W. R. Taylor 1961 

Plants erect, consisting of planar single-layered nets formed by regularly anasto- 
mosing lateral branches of several radiating uniaxial filaments; apical cells dis- 
tinct and numerous on the distal margin; tetrahedral sporangia borne terminally 
on specialized fertile branches; gametangia unknown. 


Rhododictyon bermudense W. R. Taylor 1961, p. 278, figs 1—4. 

Figures 454 and 455 

Plants epiphytic, epizoic, saxicolous, to 2.5 cm tall, rosy red, attached by rhi- 
zoidal filaments issued from basal portions of the netlike blades, secondarily 
attached by rhizoidal filaments randomly issued from the mesh or even distal 
margins; nets irregularly lobed, generally as wide or wider than tall, each mesh 
typically of four sides, two cells per side, but occasionally stretched into poly- 
gons of five to ten sides; inside diameter of meshes 0.3—-0.5 mm proximally, much 
smaller near the growing margin; cells 80-180 pm diameter, of varying lengths 
to 415 um proximally, 40—50 um diameter and of equal lengths, 40-50 um, dis- 
tally; tetrasporangia globose, to 50 1m diameter (including a thick wall), clus- 
tered, each terminal on specialized short free branches projecting into the mesh 
in the lower portions of the net. 

Schneider 1975b, 1976. 

Uncommon offshore from 45 to 54 m in Long Bay and Onslow Bay, June. 

Distribution: North Carolina, South Carolina, Bermuda, Barbados, Curagao. 


Spyridia Harvey 1833 

Plants erect, bushy, terete to flattened, filamentous, attached by basal rhizoidal 
discs; axes uniseriate, corticated by transverse series of longitudinally elongated 
pigmented cells, later subdivided and appearing banded to the unaided eye, cells 
in lower portions covered and intermixed with descending rhizoids; main axes 
generally percurrent, branched and rebranched at varying distances with greater 
and lesser indeterminate axes, and surrounded on all sides by simple, attenuate 
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Figures 456, 457. 
Spyridia clavata. 456. 
Habit, scale 1 mm. 457. 
Apex of determinate 
branch, scale 20 pm. 





determinate branches; determinate branches deciduous, uniseriate, corticated 
at the nodes by small pigmented cells with or without spines or hairs, ending 
in blunt or acute tips with or without recurved spines on the nodes below the 
tip; tetrahedral sporangia single and seriate or whorled, on the nodes of determi- 
nate branches; dioecious, spermatangia formed in hyaline circumscribing, sepa- 
rate, or contiguous patches on nodes of determinate branches; procarps borne 
laterally or terminally on short indeterminate axes, the axes ceasing to elon- 
gate after fertilization, carpogonial branches four celled; carposporophytes con- 
sisting of one to three gonimolobes surrounded by slender involucral filaments; 
carposporangia developing from most gonimoblast cells. 


Key to the species 


1. Branching distichous, lesser indeterminate branches constricted at base, at 
leastgsomeyclubishapedinascme cetaceans iseicins + eieiamice clearer S. clavata 
1. Branching radial, lesser indeterminate branches not constricted at the base, 
tapering to the apices, greater ones with or without occasional hamate tips 
Pe RIOR re ona ciate Sh ae a eS iaea Sule Sa eee S. hypnoides 


Spyridia clavata Kiitzing 1841, p. 744. 

Figures 456 and 457 

Plants saxicolous, pinkish red, erect to 20 cm tall, generally 5-10 cm, terete 
and approximately 1 mm broad below, flattened above to 1-2 mm; indetermi- 
nate and most determinate branches distichous, usually irregular or alternate to 
secund, occasionally opposite; greater and lesser indeterminate branches inter- 
mixed, the lesser ones tapering proximally, expanding distally and appearing 
club shaped, 1-4 mm long, apices acute to obtuse; cortication continuous to 
the apices with shorter oval cells over the nodes of axial cells, and elongate 
cylindrical cells later interspersed among the shorter cells and tiered over the 
internodes, obscured below; axial cells to 500 um long; determinate branches de- 
ciduous in lower portions of main axes and on clavate branch tips, simple and 
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Figures 458-462. Spyridia hypnoides. 458, 459. Habits of plants with and without hamate 
tips, scales 0.5 cm. 460. Detail of indeterminate axis and origin of determinate axis, scale 
50 pm. 461, 462. Apex of determinate branches with and without recurved spines, scales 
25 pm. 


corticated only at the nodes, incurved to straight, 0.6—1.75 mm long, 30-55 pm 
diameter proximally, tapering to 17.5—25 ym diameter a few segments below the 
tips; apices with acuminate terminal spines, without recurved spines; sporan- 
gia globose to 50 4m diameter, borne adaxially on lower nodes of determinate 
branches. 

Hoyt 1920; Schneider 1976. 

Uncommon offshore from 25 to 35 m in Onslow Bay, June—September. 

Distribution: North Carolina, southern Florida, Caribbean, Brazil, West Africa, 
Red Sea. 


Spyridia hypnoides (Bory) Papenfuss 1968, p. 281. 

Thamnophora hypnoides Bory 1834, p. 175. 

Figures 458—462 

Plants epiphytic or saxicolous, erect to entangled in other plants, purplish 
pink, pinkish, or dull red to straw colored, erect to 25 cm tall, generally 5-10 cm, 
terete to somewhat compressed, 1—2 mm broad; indeterminate and determinate 
branches alternately radial, occasionally distichous, greater and lesser indeter- 
minate branches intermixed, each gradually tapering from base to acute apex; 
greater branches occasionally ending in hamate tips, but some plants free of such 
tips; lesser indeterminate branches adventitious, generally 0.3—0.5 mm broad; 
cortication continuous to the apices, with alternating transverse bands of un- 
equal numbers of shorter ovoid to rectangular cells over the nodes of axial cells, 
and attenuate, cylindrical cells over the internodes, obscured below; axial cells 
to 500 ttm long; determinate branches deciduous in lower portions and hamate 
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tips, tufted on straight apices, simple and corticated only at the nodes, incurved, 
0.3—2 mm long, 30-50 pm diameter proximally, tapering to 20-30 um diame- 
ter a few segments below the tips; apices with terminal acuminate spines, with 
or without one or more lateral recurved spines on the first and second nodes; 
sporangia globose or subglobose, 50—85 pm diameter, borne singly or in clusters 
of two or three on the lower nodes of determinate branches; carposporophytes 
with two or three lobes, terminal on short, adventitious indeterminate branches 
surrounded by an incurved involucre. 

Schneider 1976; Wiseman and Schneider 1976; Kapraun 1980a; Searles 1987, 
1988. As S. aculeata, Blomquist and Pyron 1943; Williams 1948a, 1949, 1951; 
Taylor 1960; var. disticha, Blomquist and Humm 1946; var. hypnoides, Blom- 
quist and Humm 1946. As S. filamentosa sensu Curtis 1867; Hoyt 1920; Blom- 
quist and Pyron 1943; Blomquist and Humm 1946; Schneider 1976; Wiseman 
and Schneider 1976. 

Known from marshes and jetties and offshore from 15 to 60 m in Long Bay and 
Onslow Bay, May—December; and rarely from 17 to 21 m on Gray’s Reef, July— 
August. 

Distribution: North Carolina, South Carolina, Georgia, Bermuda, southern 
Florida, Gulf of Mexico, Caribbean, Brazil, West Africa, Mediterranean, Red Sea, 
South Africa, Indian Ocean, Central Pacific islands. 

Historically, species in Spyridia have been separated on the basis of cortical 
development, disposition of branches on the main axes, and presence or absence 
of recurved spines at the tips of determinate axes (Hommersand 1963). Our col- 
lections have corroborated the findings of Wiseman (1966), who showed that 
these characters were highly variable on specimens from the area previously as- 
signed to S. aculeata (Schimper) Kiitzing (see Papenfuss 1968) and S. filamen- 
tosa (Wulfen) Kiitzing. Plants have been observed in which some of the “criti- 
cal” characters vary from branch to branch, and a continuum can be found to the 
extremes of each character when specimens are compared with one another. Be- 
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cause we cannot distinguish separate entities in the flora, all plants are listed as 
S. hypnoides, despite the fact that not all plants contain hamate tips or recurved 
spines. Subspecific taxa are likewise difficult to separate. Further work, includ- 
ing examination of type material and culture studies, is necessary to determine 
if there are reproductive or morphological characters which can be used to seg- 
regate these widespread species elsewhere. 


Delesseriaceae 


Plants membranous, simple or alternately to dichotomously branched, or 
branches arising from the midrib; blades linear to broadly ovate, often with mid- 
ribs and/or veins, arising from discoid holdfasts, often secondarily attached by 
rhizoids; growth from an axial row or rows and subsequent distichous lateral 
cell rows of varying degrees of branching, in some the blade completed by a 
few to many intercalary cell divisions, the apical cell distinct, however, only 
in the earliest stages of development in some; tetrasporangia clustered in lami- 
nal or marginal sori, occasionally in special leaflets or proliferations, tetrahe- 
drally divided; spermatangia arranged in laminal or marginal sori; procarps 
borne either on the midrib or on nonaxial cells, on supporting cells which pro- 
duce a three- or four-celled carpogonial branch and one or two groups of one- 
to five-celled sterile branches; the auxiliary cell formed after fertilization fuses 
with the carpogonium and contiguous cells, usually forming a large fusion cell 
from which monopodial gonimoblasts are produced terminal to all gonimo- 
blast cells producing carposporangia; carposporophytes surrounded by thin to 
several-layered pericarps with obvious ostioles. 


Key to the genera 


1Plants:withamidribs micsnocc ceeds once tna cmer reek eee acre eee 2 
1. Plants lacking midribs, with or without veins......................--- 7 
2. Plants usually large, simple, broad foliaceous blades with an obvious midrib 
in atleast thellowenhali eae eee eee Eee ore Grinnellia 
2. Plants variously branched, delicate, linear-lanceolate to ligulate blades with 
a midrib. throughout. .aqscececid Sates ee slac aoe Eee aeer ae eee 3 
3. Plantsiproducingibranches trom dil yee een ieee 4 
3. Branching otherwise: ssid. Go ee eee eee eee 5 
4. Lateral veins lacking, apical cells of each order of lateral cell rows reaching 
the bladesmargin} 298 so: ee eee eee Hypoglossum 
4. Lateral veins present, apical cells of each order of lateral cell rows not all 
reachingythe)bladeimarcinineee seer eee Apoglossum 
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5. Plants with branches arising in a subapical position, ultimately appearing 


dichotomous, growing in brackish water.....................- Caloglossa 
5. Plants with marginal branching, not growing in brackish water ......... 6 
6. Midribs conspicuous, apical cells of each order of lateral cell rows reaching 
theslademmang inert sioe cee dtaiccs cuccem eae «nav ere sevens nae Branchioglossum 
6. Midribs inconspicuous, apical cells of each order of lateral cell rows not all 
reachinguthelplademnarcinwerr etait race cee ecieeicieieerr Searlesia 
TANNICKOSCOPIEAVEINS PRESEN ne oye. << csreie so sie cisivie « ere e creel esis ee Gaenee in se yagesie 8 
He MOCO) ONG WENGE: Aloka Ne ny ooe ma mew ae de dire ammo 7 oe abate Se do ammin 9 
8. Plants large, to 25 cm tall, the veins in the lower portions macroscopic, obvi- 
oOusitothenmaidedievermnnnarcscrss soscc onan coco aceiene Calonitophyllum 
8. Plants smaller, to 5 cm tall, no macroscopic veins present..... Acrosorium 
9. Apical cells dividing obliquely, becoming indistinguishable from marginal 
row initials, blades becoming two layered................. Myriogramme 
9. Apical cells dividing transversely, remaining obvious at maturity, blades re- 
maining, single layeredeiascciesc «tae oy acre sto ecm deca tenis ae 10 


10. Plants erect to 7 cm tall, lower margins with numerous proliferations; mar- 
ginal rhizoids uncommon or lacking; cystocarps and tetrasporangial sori 
within or at the base of marginal dentations or proliferations ... Calloseris 

10. Plants spreading or entangled, to 3 cm long, lower margins with or without 
occasional proliferations; marginal rhizoids common; cystocarps scattered 
and tetrasporangial sori in median positions on the blades....... Haraldia 


Acrosorium Zanardini ex Kiitzing 1869 

Plants consisting of entangled epiphytic or erect and prostrate marginally 
branched membranous blades; branching subdichotomous to alternate and ir- 
regular; blades single layered with simple microscopic veins, macroscopic veins 
lacking; apices without a distinct apical cell, growth by marginal initials and 
numerous intercalary divisions; tetrahedral sporangia in a single large, round 
sorus at the tip of each branch; procarps, cystocarps distributed over the entire 
plant surface, carposporophyte with terminal carposporangia; spermatangia 
formed in oval sori near the tips of the blades. 


Acrosorium venulosum (Zanardini) Kylin 1924, p. 77, fig. 60. 

Nitophyllum venulosum Zanardini 1866, p. 144, pl. 49A. 

Figures 463-465 

Plants epiphytic or saxicolous, consisting of erect or entangled blades 1—5(— 
8) cm tall, deep rosy red, arising from rhizoidal holdfasts, secondarily attached 
by marginal rhizoids; blades membranous 1—4(—20) mm wide, highly branched, 
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Figures 463-465. Acrosorium venulosum. ») we | ( ve Ce 
463. Habit, scale 1.25 mm. 464. Blade apex, ° 
scale 20 um. 465. Blade margin, scale 25 pm. 


occasionally ending in attaching hooks; margins entire to irregularly dentate, the 
teeth intergrading in form with smaller branchlets; microscopic veins irregularly 
longitudinal, forking, occasionally anastomosing. 
As A. uncinatum sensu Schneider 1975b, 1976; Wiseman and Schneider 1976. 
Known from 40 to 54 m offshore in Long Bay and Onslow Bay, June. 
Distribution: North Carolina, South Carolina, Venezuela, Brazil; elsewhere, 
widespread in warm temperate to tropical seas. 
For a clarification of the nomenclature, refer to Wynne (1989). Only vegetative 
plants have been collected in the flora. 


Apoglossum J. Agardh 1898 

Plants consisting of single-layered, membranous, highly branched blades arising 
from small discoid holdfasts; branches arising from an endogenous budding of 
central axial cells of the midrib, new blades smaller than the main blade, often 
rebranched and smaller again; blades with conspicuous midribs, the axial cells 
obscured by small-celled, corticating, descending rhizoids; lateral microscopic 
nerves obliquely arising from the midrib; apical cells dividing transversely, not 
all of the tertiary apical initials reaching the plant margin; intercalary divisions 
present only in the lateral cell rows of the second and higher orders; tetrahedral 
sporangia in elongate sori along both sides of the midrib, elevated on both blade 
surfaces; dioecious, procarps forming on the midribs in apical portions, gener- 
ally only one per blade forming a cystocarp; spermatangia formed in elongate 
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parallel sori midway between the midrib and the margin, raised on both blade 
surfaces. 


Apoglossum ruscifolium (Turner) J. Agardh 1898, p. 190. 

Fucus ruscifolius Turner 1802, p. 127. 

Figures 466—468 

Plants 2-10 cm tall, rosy red; main blades 4-6 mm wide, highly branched from 
the midrib; blades linear oblong, obtuse, to apiculate, undivided, the margins 
entire, often undulate; microscopic veins most obvious in older blades; tetraspo- 
rangia globose to ovoid, 30—55 pm in longest dimension, in paired elongated sori 
confluent with the midrib, to 1 mm long; spermatangial sori obliquely set from 
the midrib, between the midrib and margin, separate but parallel with others 
over the entire blade; cystocarps forming on the midrib, usually one per blade 
but more than one on the major axes, situated near the proximal end of the 
ultimate blades, hemispherical, 500-800 um diameter, carpospores globose to 
ovoid, 22.5—30 um in greatest dimension. 

Schneider 1976; Wiseman and Schneider 1976. 

Infrequent, southeast and southwest of Cape Fear from 30 to 32 m in Onslow 
Bay, and 40 m in Long Bay, June—August. 

Distribution: North Carolina (new record), South Carolina, Bermuda, southern 
Florida, Norway to Portugal, Mediterranean, West Africa, South Africa, Indian 
Ocean. 
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Only tetrasporangial plants have been collected in the flora. Dimensions of 
carposporophyte characteristics were taken from specimens collected in Florida 
south of Cape Canaveral by the Harbor Branch Foundation and by the authors in 
Bermuda. 


Branchioglossum Kylin 1924 

Plants consisting of erect and prostrate, simple or marginally branched membra- 
nous blades; branching mostly irregular, occasionally appearing opposite, alter- 
nate, or secund; blades single layered with prominent multilayered midribs, 
with or without veins; apical cells dividing transversely; apical initials of all 
orders of lateral cell rows reaching blade margins, becoming compressed and 
crowded, intercalary divisions within axial and lateral cell rows not occurring; 
tetrahedral sporangia in elongate sori, marginal, median, or contiguous with the 
midrib, elevated on both blade surfaces; dioecious, procarps forming sequen- 
tially on the midrib below the apex, only a few per blade developing into cysto- 
carps, cystocarps projecting on either plant surface; spermatangia formed in ir- 
regular, transverse, elongate sori, confluent or interrupted, midway between the 
midrib and the margin of the blade. 


Key to the species 


1. Erect plants consisting of much to sparsely branched oblanceolate blades with 
undulate margins and apiculate or obtuse apices; spermatangia in broad con- 
fluent sori over the top half of the blade of male plants ........ B. minutum 

1. Prostrate plants consisting of much-branched, spreading, linear-lanceolate 
blades with smooth margins and acute apices; spermatangia in irregularly 
spaced elongate sori over the entire length of the blade of male plants ..... 
bio Wield Rud Rivals Ded Ae RS Gala em eat eorote ae eee oe eat nee B. prostratum 


Branchioglossum minutum C. W. Schneider in C. W. Schneider et Searles 1975, 
p. 92, figs 13, 15-16. 

Figures 469 and 470 

Plants erect, pinkish red, consisting of clustered, oblanceolate blades to 2.2 cm 
tall, usually less than 1 cm, attached by common discoid or rhizoidal holdfasts; 
branching sparse to profuse, irregular, alternate to opposite, of one order, occa- 
sionally two or three orders, mostly marginal with a rare branch from the 
midrib, especially in wounded areas; margins undulate, apices apiculate, occa- 
sionally obtuse; main branches 1-3 mm broad, corticated at the base, midrib 
conspicuous, axial cells from 18—40 ym diameter and 80-120 um long with 
a row of broad, shorter lateral and transverse pericentral cells surrounding it; 
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Figures 469, 470. Branchioglossum minutum. 469. 





Habit, scale 1 mm. 470. Blade apex, scale 10 pm. 


tetrasporangia 20—40 um diameter, occasionally germinating in situ, in semi- 
circular to circular, opposite sori, contiguous with the midrib in the apical por- 
tions of the blades; dioecious, spermatangia in irregular confluent sori, midway 
between the midrib and the margin, covering this region for the entire upper half 
of the blade; cystocarps forming on the midrib near the apical end of the blade, 
projecting, hemispherical, one or two per blade, 250—650 4m diameter, carpo- 
spores globose to ovoid, 25—32 um in diameter, occasionally germinating in situ. 

Schneider and Searles 1975; Schneider 1976; Kapraun 1980a; Searles 1981, 
1987. 

Known from rocks near the lowtide mark on the Masonboro Inlet jetty and 
more commonly on other algae, hydrozoans, bryozoans, and rocks from 17 to 
37 m on offshore shipwrecks and outcroppings of Onslow Bay, Gray’s Reef, and 
Snapper Banks, May—October. Also restricted to deep water in Florida, as yet 
known only from south of Cape Canaveral (Eiseman 1979). 

Distribution: North Carolina (type locality), Georgia, southern Florida. 

Searles (1981) reported occasional branching from the midrib, an important 
generic consideration in the Delesseriaceae (see Hypoglossum). The implica- 
tions warrant further attention. 


Branchioglossum prostratum C. W. Schneider 1974, p. 1094, figs 1A, 2. 

Figures 471 and 472 

Plants pinkish red, prostrate, to 2 cm long, consisting of spreading linear- 
lanceolate blades, occasionally arising from short-stalked rhizoidal holdfasts, 
but attached more commonly by numerous secondary attachments of multicel- 
lular uniseriate rhizoids which arise randomly from the margins; branches alter- 
nate, rarely opposite, to secund, to two or three orders, all marginal; the margins 
smooth, apices acute; main part of the plant 0.8—1.6 mm diameter, the branches 
to 0.7 mm; midrib inconspicuous, axial cells to 40 um diameter, 185 um long, 
with a row of shorter lateral cells on each side and a row of shorter transverse 
cells above and below when viewing the flat surface, corticated only at the base; 
tetrasporangia 30—40 um diameter, in elongated opposite sori; sori contiguous 
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Figures 471, 472. Branchioglossum prostratum. 471. Habit, scale 1 mm (from Schneider 
1974). 472. Blade apex, scale 10 tim. 


with the midrib, causing a broadening of the plant; dioecious, spermatangia in 
irregularly spaced elongate clusters midway between the midrib and the margin 
over the entire length of the blade, female plants with procarps formed seriately 
from the apex along the midrib; cystocarps unknown. 

Schneider 1974, 1976; Wiseman and Schneider 1976. 

Known only from 40 to 60 m offshore on sponges and larger seaweeds, June— 
July. 

Distribution: North Carolina (type locality), South Carolina, southern Florida, 
Puerto Rico. 

This taxon has been collected at 48 m south of Cape Canaveral during March 
(Eiseman 1979), and from 61 m off Puerto Rico during January (Ballantine and 
Wynne 1987). Earlier reports (Schneider 1974; Schneider and Searles 1975) that 
both area Branchioglossum species were monoecious have proven to be false 
upon reexamination of all fertile material. 


Calloseris J. Agardh 1898 

Plants consisting of entangled, erect, marginally branched, membranous blades 
arising from small rhizoidal holdfasts; branching subdichotomous to trichoto- 
mous and irregular; blades mostly single layered above, few layered to tubular 
near the extreme base, midribs and veins lacking; apical cells dividing trans- 
versely, the apical row quickly obscured by periclinal divisions; intercalary divi- 
sions responsible for mature blade growth; margins serrulate near the apices, 
grading below to margins with mixed dentations and laciniate proliferations by 
limited growth of marginal initials; tetrahedral sporangia in corticated sori, ele- 
vated on both blade surfaces, in or at the base of the laciniate marginal prolifera- 
tions, obvious to the unaided eye; cystocarps formed in positions similar to tetra- 
sporangial sori, projecting on one blade surface; spermatangia unknown. 


Calloseris halliae J. Agardh 1898, p. 213. 


Figures 473 and 474 
Plants to 7 cm tall, pinkish to rosy red; blades ligulate, 0.5 cm wide proximally 
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to 0.1 cm wide distally, 40—50 um thick; in surface view, blade cells rounded iso- 
diametric, 50-120 ym in greatest dimension; blades mostly single layered, but 
with occasional scattered clusters of two to four cells forming dorsal or ven- 
tral pericentral cells; blades beset with scattered patches of darker pigmented 
cells, obvious to the unaided eye; apices commonly angular to acute, with sev- 
eral transversely dividing apical cell rows quickly obscured by periclinal cell 
divisions; tetrasporangia globose to subglobose, 45-110 um diameter in oblong 
to subcircular and somewhat irregular corticated sori to 200 um thick, 1.3 mm 
diameter, 2.0 mm long, transverse to the axis of the laciniate marginal prolifera- 
tions and parallel to the margins of the ligulate blades, those along the margin at 
the base of the proliferations discrete or confluent, forming sori to 3.0 mm 
long; cystocarps forming at the base of marginal proliferations, projecting, hemi- 
spherical, to 1.3 mm diameter, carpospores pyriform, 26-32 um diameter, 56— 
70 um long. 

Schneider 1984. 

Collected from 30 m offshore in the Frying Pan Shoals region off Cape Fear, 
July. 

Distribution: North Carolina, southern Florida, Tobago. 

A recent report of previously misidentified plants from Tobago allowed for the 
first description of cystocarps in this rarely collected species (Wynne 1990). 


Caloglossa J. Agardh 1876 
Plants consisting of regularly branched, spreading prostrate membranous blades; 


Figures 473, 474. Calloseris halliae. 473. Habit of tetrasporic blade, scale 2 mm. 474. 
Blade apex, scale 25 pm (redrawn from Schneider 1984). 
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Figures 475, 476. Caloglossa leprieurii. 475. Habit, scale 0.5 mm. 
476. Blade apex, scale 20 pm. 


blades subdichotomously branched, constricted at the nodes and attached by 
rhizoids issuing from the ventral midrib in these regions; secondary branching 
proliferous from the midribs; single layered blades interrupted by a prominent 
midrib of elongated cells, lateral veins lacking; broad apical cells dividing trans- 
versely; apical cells of all three orders of branching reaching the plant margin, 
intercalary divisions lacking; tetrahedral sporangia developed in oblique series 
on the adaxial surface of lateral secondary branches, the series confluent in the 
upper portions of the blade; dioecious or monoecious, procarps and cystocarps 
forming on the midribs, sessile, with thin pericarps; spermatangial sori conflu- 
ent with the midrib in terminal and subterminal segments, raised on both the 
plant surfaces. 


Caloglossa leprieurii (Montagne) J. Agardh 1876, p. 499. 

Delesseria leprieurii Montagne 1840, p. 196, pl. 5, fig. 1. 

Figures 475 and 476 

Plants spreading up to 5 cm across to somewhat upright, purplish red to 
brown, the blades linear-lanceolate to linear-attenuate or rarely ovate, generally 
1(—2) mm wide, each segment 1—2(—6) mm long, constricted at the nodes; apices 
acute to somewhat forcipate; tetrasporangia globose, 30—40 xm diameter. 

forma pygmaea (Martius) Post 1936, p. 49. 

Plants with narrow blades, 0.6 mm wide or less. 

Taylor 1960; Chapman 1971; Wiseman and Schneider 1976; Kapraun 1980a; 
Richardson 1987. As Delesseria leprieurii, Bailey 1851; Harvey 1853; Melvill 
1875. 

On mud, rock, wood, pilings, Spartina and other marsh plants in the inter- 
tidal zone of brackish water estuarine environments, commonly associated with 
Bostrychia radicans (Montagne) Montagne, from throughout the area during the 
entire year. 
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Figure 477. Calonitophyllum medium, scale 1 cm. 


Distribution: Connecticut to Virginia, North Carolina, South Carolina, Geor- 
gia, Bermuda, southern Florida, Gulf of Mexico, Caribbean, Brazil, West Africa. 

Both forma leprieurii and forma pygmaea have been found in North Carolina, 
South Carolina, and Georgia. Undoubtedly, they are also present in the estuaries 
throughout Florida, although they are unreported north of Cape Canaveral. Only 
tetrasporic individuals have been collected in the flora. For a comprehensive 
study of the structure and reproduction of this species, refer to Papenfuss (1961). 


Calonitophyllum Aregood 1975 

Plants consisting of branched membranous erect blades arising from a distinct, 
branched holdfast; blades single layered above, multilayered near the base and 
in the stipe, traversed by numerous anastomosing microscopic and multilay- 
ered macroscopic veins, midribs absent; apical cell dividing transversely, inter- 
calary divisions in the axial rows frequent, margins entire, undulate, and pro- 
liferous, dentate to serrulate; tetrahedral sporangia in corticated sori over the 
entire plant, elevated on both blade surfaces; dioecious, procarps scattered over 
nonaxial portions of the blade; cystocarps mammillate, ostiolate, projecting 
from either blade surface; spermatangial sori raised on both plant surfaces. 


Calonitophyllum medium (Hoyt) Aregood 1975, p. 348, figs 1-23, 24b. 
Nitophyllum medium Hoyt 1920, p. 494, fig. 35, pls CV, CXIV figs 4—5. 
Figure 477 
Plants to 25 cm tall, bushy, rosy red, arising from distinct holdfasts; holdfasts 

prominently branched, lightly calcified, perennial, creamy pink in color; blades 

membranous, 0.4—2.0 cm wide, subdichotomously or alternately branched from 
the margins, apices acute to obtuse, margins occasionally thickened; tetraspo- 
rangia globose to subglobose, 48-61 um diameter, in scattered, ovate to ellip- 
soid sori, occasionally forming parallel or radiating lines; spermatangia two to 
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Figures 478-480. 
Grinnellia americana. 
478, 479. Habits of 
divided and simple 
blades, scales 1 cm. 480. 
Blade apex, scale 10 pm. 





three per mother cell, ovoid to globose in small, irregular, often confluent sori; 
carposporangia irregular, terminal in chains of one to three, 15—19.5 um diame- 
ter, cystocarps asymmetrical, pericarps eight to ten layered; gametophytes some- 
what dimorphic, male plants lacking macroscopic veins, being smaller, more 
regularly dichotomous and less proliferous than females and sporophytes. 

Aregood 1975; Wiseman and Schneider 1976; Kapraun 1980a. As Nitophyllum 
medium, Hoyt 1920; Blomquist and Pyron 1943; Williams 1951. As Hymenena 
media, Taylor 1960; Schneider 1976. 

Known from the shallow subtidal at Beaufort and Masonboro inlets and more 
commonly from 20—60 m on the offshore rock outcroppings and shipwrecks in 
Onslow Bay, year round. 

Distribution: North Carolina (type locality), South Carolina, Puerto Rico, 
Venezuela. 

If not quickly preserved and removed from sunlight, Calonitophyllum turns 
pinkish orange and becomes translucent. Summer inshore plants are often green- 
ish in basal portions due to massive infestations of Entocladia viridis Reinke. 

A detailed morphological study of this species can be found in Aregood 
(1975). 


Grinnellia Harvey 1853 

Plants producing large, usually simple membranous blades, sometimes irregu- 
larly branched, but more often proliferous near the base; blades single layered 
with prominent multilayered midribs, inconspicuous or lacking above, veins 
lacking; apical cell dividing transversely, evident in young plants, disappear- 
ing in older plants, intercalary divisions responsible for mature blade growth, 
margins entire, undulate to crenate; tetrahedral sporangia in corticated sori over 
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nonapical portions of the plant, elevated on either plant surface; dioecious, pro- 
carps appearing scattered but actually arising from fertile axial cells in special- 
ized islets of cells across the single-layered blade, one per islet; cystocarps pro- 
duced directly on the blade or upon a proliferated fertile leaf from the islet, thus 
appearing stalked, hemispherical, prominently ostiolate, projecting on either 
blade surface, carposporangia seriate and terminal; scattered spermatangial sori 
raised on one or both plant surfaces. 


Grinnellia americana (C. Agardh) Harvey 1853, p. 92, pl. 21B. 

Delesseria americana C. Agardh 1822, p. 173. 

Figures 478 and 480 

Plants consisting of mostly simple blades, 1-50(—110) cm tall, 1-17 cm wide, 
arising from small discoid holdfasts and short stipes, often gregarious; blades 
narrowly to broadly lanceolate or ovate-oblong to broadly ovate and cordate, 
translucent pink to rosy pink, rarely purplish; tetrasporangia globose, 50-80 um 
diameter in scattered elongate, irregular sori, to 1 by 2 mm; spermatangia ovoid 
to subglobose, in small scattered, elongate irregular, separate or confluent sori 
to 0.5 mm long; cystocarps to 1.5 mm diameter, with terminal chains of im- 
mature to mature carposporangia, globose to irregular, 5-15 um diameter, peri- 
carps thin; gametophytes somewhat dimorphic, male plants small, generally 1— 
3 cm long. 

Johnson 1900; Hoyt 1920; Williams 1948a, 1949, 1951; Taylor 1960; Chapman 
1971; Brauner 1975; Schneider 1976; Wiseman and Schneider 1976; Kapraun 
1980a; Searles 1981, 1987. As var. caribaea, Williams 1948a; Taylor 1960; 
Schneider 1976. 

Collected subtidally on Carolina and Georgia jetties, seawalls, and pilings 
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year-round, reaching maximum development during the fall-spring; known from 
15-50 m offshore in Raleigh Bay and Onslow Bay, April-November, from 17— 
21 m on Gray’s Reef, and from 30-35 m on Snapper Banks, March-August. 

Distribution: Massachusetts to Virginia, North Carolina, South Carolina, Geor- 
gia, southern Florida, Caribbean. 

We have included the var. caribaea Taylor (1942, p. 127) within the descrip- 
tion of the species proper. Examination of North Carolina material alone shows 
a continuum of variation from the var. americana to var. caribaea. The varieties 
are therefore separable only in extreme forms, and should not be maintained. 

Summer inshore plants are often greenish in basal portions due to massive in- 
festations of Entocladia viridis Reinke. 


Haraldia Feldmann 1939 

Plants consisting of prostrate to erect, marginally lobed to branched, membra- 
nous blades arising from small rhizoidal holdfasts, some briefly stipitate, sec- 
ondarily attached by rhizoids issued from blade margins or lower surfaces; 
blades irregularly lobed, producing lanceolate, irregular ovate to clavate ulti- 
mate segments; blades single layered, stipes tubular when present, midribs 
and veins lacking; apical cells dividing transversely, the axial cell row quickly 
obscured by periclinal divisions; intercalary divisions responsible for mature 
blade growth; margins serrulate near the apices, grading below to margins with 
mixed dentations to longer hairlike extensions, often undulate, proliferations by 
limited growth of marginal initials; tetrahedral sporangia in corticated sori, ele- 
vated on both blade surfaces, formed centrally in the laminae and lobes; dioe- 
cious, spermatangia formed in scattered to central, small, irregular to subcircu- 
lar sori in laminae; procarps scattered over the laminae, cystocarps elevating the 
blade surface. 


Haraldia lenormandii (Derbés et Solier) J. Feldmann 1939, p. 5, pl. 1, figs 1-3. 
Aglaophyllum lenormandii Derbés et Solier in Castagne 1851, p. 107. 
Figures 481 and 482 
Plants prostrate and entangled, in part becoming erect, to 3.5 cm tall or long, 

rosy red; blades lobate to laciniate, 1 mm wide proximally, expanding distally 

to 3 mm wide, lobes overlapping, secondarily attached by rhizoids issued from 
blade margins, tips, or lower surfaces; lobes lanceolate, irregularly ovate to 
clavate, margins dentate, laciniate, in part undulate, appearing irregularly pin- 
nate to flabellate; in surface view, blade cells rounded isodiametric to polygo- 
nal, 25-68 um in greatest dimension; blades single layered, apices commonly 
angular to acute, with transversely dividing apical cells, axial cell rows quickly 
obscured by periclinal cell divisions; tetrasporangia globose to short ellipsoid, 
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Figures 481, 482. Haraldia lenormandii. 481. Habit, scale 1 mm. 482. Blade apex, scale 
25 um. 


30—45 pm diameter in subcircular to irregular corticated sori to 0.35 mm diame- 
ter and 0.6 mm long, mostly in the middle of blades on dorsal surfaces or re- 
stricted to ultimate lobes; dioecious, spermatangia globose, 1 1m diameter, in 
small subcircular to irregular sori, in similar position to tetrasporangial sori; pro- 
carps scattered on the dorsal surfaces. 

As H. prostrata sensu Searles 1987, 1988. 

Collected from 30—40 m offshore in Onslow Bay and the Snapper Banks re- 
gion, July-August. 

Distribution: North Carolina (new record), Georgia, Bermuda, Azores, France, 
Spain, Mediterranean. 

A study of material from the flora (Wynne 1990) has shown these plants best 
placed under the above name rather than Haraldia prostrata Dawson, Neushul, 
et Wildman. Cystocarpic plants are unknown in the flora. 


Hypoglossum Kiitzing 1843 

Plants consisting of erect and/or prostrate, membranous, branched blades, occa- 
sionally stipitate, arising from small discoid holdfasts, secondarily attached by 
marginal rhizoids; branches arising from an endogenous budding of central axial 
cells of the midrib, single or paired; blades single layered with prominent three- 
layered midribs above, corticated by rhizoids below and lacking lateral veins; 
apical cells dividing transversely; apical initials of all orders of lateral cell rows 
reaching blade margins; intercalary divisions within axial and lateral cell rows 
lacking; tetrahedral sporangia in elongate sori along both sides of the midrib in 
the upper half of the blade, elevated on both blade surfaces; dioecious, procarps 
forming sequentially on the midrib below the apex, only a few per blade develop- 
ing into cystocarps, cystocarps projecting on either plant surface; spermatangia 
formed in irregular, transverse sori, interrupted or confluent, along or midway 
between the midrib and blade. 


Key to the species 


1. On blades, cells of the second order rows always giving rise to third order 
initials; tetrasporangia developing in a random fashion in elongate sori along 
both sides of the midrib, cover cells abundant, corticating the sori 


ee te nee co eae eee eee H. hypoglossoides 
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1. On blades, cells of the second order rows not always giving rise to third order 
initials; tetrasporangia developing in an acropetal series from the apex, form- 
ing in oblique symmetrical lateral rows consisting of 2 or 3 sporangia on each 
side of the midrib, cover cells not corticating the sori ....... H. tenuifolium 


Hypoglossum hypoglossoides (Stackhouse) Collins et Hervey 1917, p. 116. 

Fucus hypoglossoides Stackhouse 1795, p. 76, pl. XIII. 

Figures 483—486 

Plants epizoic, epiphytic or saxicolous, light pink to translucent, forming up- 
right tufts to 20 cm tall, though often much smaller, or prostrate, spreading, en- 
twined mats; secondarily attached by marginal or terminal rhizoids; blades lin- 
ear lanceolate, to 5 cm long, 1-4 mm wide, sparsely to greatly branched from 
the midrib, generally to three orders; blades undivided, cells of second order 
rows always giving rise to third order initials, initials compressed and crowded 
at margins; margins entire to subcrenate and undulate, apices acute to emargi- 
nate, rarely obtuse; midrib in younger portions usually having one to two rows 
of elongate hexagonal to cylindrical cells laterally bordering the cylindrical axial 
row, three cells thick, later becoming corticated and much thicker; tetrasporan- 
gia globose to subglobose, 40—80 um diameter, forming randomly in elongate, 
half-ellipsoid, heavily corticated sori along one or usually both sides of the mid- 
rib in the upper portions of the blade; dioecious, spermatangia in interrupted to 
confluent sori covering most or at least the upper portions of the blade, midway 
between the midrib and margins; cystocarps globose, sessile on the midrib, one 
to two (or more) per blade. 

Searles 1987, 1988. As Delesseria hypoglossum, Bailey 1851; Harvey 1853. 
As Hypoglossum tenuifolium var. carolinianum, Williams 1951; Taylor 1960; 
Schneider 1976; Kapraun 1980a. As Hypoglossum tenuifolium sensu Williams 
1948a; Taylor 1960 pro parte; Chapman 1971; Wiseman and Schneider 1976; 
Searles 1981; Richardson 1987. 

Known from the shallow subtidal of nonprotected jetties from Cape Lookout 
to Cumberland Island, and from St. Augustine, Florida, year-round; from 60 m 
offshore in the Carolinas, May-November; and from 17—21 m on Gray’s Reef and 
from 30-35 m on Snapper Banks, March-September. 

Distribution: North Carolina, South Carolina, Georgia, Bermuda, northeastern 
Florida to Gulf of Mexico, Caribbean, Brazil, British Isles to Portugal, Azores, 
Mediterranean, Canary Islands. 

First reported from our area in Charleston as Delesseria hypoglossum (Bailey 
1851), this taxon has had a confused nomenclatural history (refer to Wynne 
1984). The Charleston plants have likewise had a confused taxonomic history, 
being one of the many records of Hypoglossum to be combined by Taylor (1942, 
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Figures 483-486. Hypoglossum hypoglossoides. 
483. Axis tip with branches, scale 1 mm. 484. 
Blade apex, scale 10 pm. 485. Detail of branch 
formation from midrib, scale 25 pm. 486. Tetra- 
sporangial sorus, scale 10 ym. 





1960) under H. tenuifolium, despite contention by others (Collins and Hervey 
1917, Bgrgesen 1930) that the European taxon was found in the western Atlan- 
tic. Wiseman (1966, 1978) examined Harvey’s plants from Charleston and rec- 
ognizing the earlier distinction of the two taxa by Harvey, found all Carolina 
plants known at that time to be closer to H. hypoglossoides than to H. tenui- 
folium. This separation was further substantiated by the collection of a distinctly 
different Hypoglossum tenuifolium from deep offshore water in North Carolina 
(Schneider 1975a). 

When describing Hypoglossum tenuifolium var. carolinianum from North 
Carolina, Williams (1951, p. 156) likened his new plant to the European taxon it 
is now placed under, H. hypoglossoides (Wynne and Ballantine 1986). We have 
specimens of H. hypoglossoides in the flora which range from the small, narrow 


CERAMIALES : 413 





Figures 487-489. Hypoglossum tenui- 
folium. 487. Habit, scale 1 mm. 488. Blade 
apex, scale 10 pm. 489. Tetrasporangial 





sorus, scale 100 pm. 


prostrate 1 cm plants described by Williams to more robust, erect 5 cm plants 
typical of H. hypoglossoides, with similar midrib assemblages and tetrasporan- 
gial sori, and find no reason to retain the variety carolinianum. 


Hypoglossum tenuifolium (Harvey) J. Agardh 1898, p. 186. 

Delesseria tenuifolia Harvey 1853, p. 97, pl. XXII. 

Figures 487—489 

Plants to 10 cm tall, translucent light pink to greenish; blades linear ellipsoid 
to lanceolate, 3-5 cm long, 2.5—3.5 mm wide, arising from rhizoidal holdfasts, 
greatly branched from the midrib, to three to four orders; blades undivided, cells 
of the second order rows not always giving rise to third order initials, initials 
not all compressed at the margins, margins entire to subcrenate, apices acute, 
obtuse, or emarginate; midrib in younger portions usually having broadly rect- 
angular to half hexagonal cells laterally bordering the axial row, three cells thick, 
later becoming corticated and much thicker; tetrasporangia globose to subglo- 
bose, 70-120 um diameter, forming in oblique, symmetrical lateral rows con- 
sisting of two to three sporangia on each side of the midrib, developing in an 
acropetal series from the apex, the newest forming while the oldest have already 
dispersed; dioecious, spermatangia forming in oblique, interrupted to confluent 
sori, covering the upper half of the blade, midway between the midrib and mar- 
gin; cystocarps urn shaped and sessile on the midribs, one per blade. 

Schneider 1975a, 1976. 

Rare, known only from 40—45 m offshore in Onslow Bay, June-August. 

Distribution: North Carolina, southern Florida, Caribbean, Brazil. 

Only tetrasporic and male plants have been collected in our area. 

Harvey (1853) reported three species of Delesseria from the southern United 
States. Only one was listed for the Carolinas, the European Delesseria hypo- 
glossum Lamouroux (=Hypoglossum hypoglossoides [Stackhouse] Collins and 
Hervey) from Charleston. Unfortunately, despite Harvey’s contention that this 
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species could clearly be distinguished from his newly described D. tenuifolia 
from Florida, Taylor (1942, 1960) combined all American records of both taxa 
as Hypoglossum tenuifolium, no doubt because of the difficulty in separat- 
ing vegetative specimens. Because offshore collections of Hypoglossum con- 
form to D. tenuifolia Harvey (1853) and Borgesen (1910, 1919) and are distinct 
from plants previously recorded as H. tenuifolium for the Carolinas (Schneider 
1975a), all records of this taxon from our area prior to 1975 are recognized as 
H. hypoglossoides. Those records of H. tenuifolium from tropical and subtropi- 
cal America not already verified should be held in question until they can be 
separated into the two species as outlined by Wynne and Ballantine (1986) and 
here. 

We have found the midrib distinctions outlined by Harvey (1853) for the above 
two species inconsistent and therefore unreliable. In extreme conditions, the 
two taxa are separable based upon their midribs; however, the distinction as to 
whether all second order cells produce third order initials (Wynne and Ballan- 
tine 1986) and tetrasporangial sori are the best and most definitive characters for 
identification. In the flora, Hypoglossum hypoglossoides is by far the more com- 
mon of the two species. 


Myriogramme Kylin 1924 

Plants foliose or palmately to subdichotomously lobed, membranous, both erect 
and prostrate blades arising from small holdfasts, occasionally secondarily at- 
tached by marginal or laminal rhizoids, either in groups or single; vegetative 
blades single to few layered throughout, mostly multilayered near the base, some 
with macroscopic veins, microscopic veins always lacking; apical growth by a 
marginal row of initials, lacking single transversely divided apical cells, mar- 
gins entire to serrulate, undulate to smooth, occasionally proliferous; tetrahedral 
sporangia in circular to linear and irregular sori scattered over upper portions 
of both surfaces of the blades or on marginal proliferations; dioecious, procarps 
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Figures 490-493. Myriogramme distromatica. 490. Habit of three plants, scale 0.5 cm. 
491. Blade apex, scale 20 xm. 492. Detail of distromatic nature of blade, scale 20 um. 493. 
Rhizoid issuing from ventral surface, scale 25 xm. 


scattered over the blades, cystocarps ostiolate, projecting from either blade sur- 
face, carposporangia produced in chains; spermatangia formed in small, circular 
to crescent-shaped sori over upper portions of the blade. 


Myriogramme distromatica Rodriguez ex Boudouresque 1971, p. 80, figs 1-15. 

Figures 490—493 

Plants prostrate with occasional unattached lobes, spreading to 3.5 cm in 
length, pink to mauve, drying pinkish to rosy red; blades cuneate and lobate 
to short ligulate and spatulate, 2-12 mm broad, the margins undulate, smooth 
to erose, occasionally issuing single or clustered multicellular rhizoids; branch- 
ing di- to polychotomous and irregular, the apices obtuse; near apices blades 
single layered, elsewhere double layered; dorsal surfaces with several smaller 
cells forming a divided pattern over ventral undivided cells; dorsal cells polygo- 
nal, 10-37 tm in greatest dimension, ventral cells linear polygonal 20-65 ym 
in length, giving rise to numerous, scattered, multicellular, long uniseriate rhi- 
zoids; reproduction unknown. 

As Nitophyllum wilkinsoniae sensu ?Williams 1951, pro parte; Schneider 
1976; Wiseman and Schneider 1976. 

Uncommon offshore in Onslow Bay and Long Bay from 40—100 m, June- 
November. 

Distribution: North Carolina (new record), South Carolina (new record), west- 
ern Mediterranean. 

Eight collections of deep-water plants from the Carolinas compare well with 
descriptions and illustrations of those from off Corsica, Minorca, and the Medi- 
terranean coast of France (Boudouresque 1971). Myriogramme distromatica has 
a diagnostic pattern of smaller divided dorsal cells overlying undivided ventral 
cells (figure 492), and numerous ventrally issued multicellular rhizoids (figure 
493). The Atlantic plants also display oval or spatulate tips similar to those 
found in Mediterranean specimens. This is the first report of this species outside 
of the western Mediterranean where it is uncommon from 3—90 m in depth (Bou- 
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douresque 1971). Local specimens had previously been misidentified as Nito- 
phyllum wilkinsoniae (Schneider 1976, Wiseman and Schneider 1976). 


Nitophyllum Greville 1830, nom. cons. 


Species Excluded 
Nitophyllum punctatum (Stackhouse) Greville 

Although specimens of this taxon have not been found to verify early records 
(Harvey 1853), it is likely that those reports would now be attributed to either 
Myriogramme distromatica or Calonitophyllum medium (young plants). The 
only Curtis (1867) specimen found was Meristotheca floridana. 


Searlesia C. W. Schneider et Eiseman 1979 

Plants consisting of erect and prostrate, marginally branched, single-layered 
blades; erect blades attached by small discoid holdfasts, prostrate blades second- 
arily attached by multicellular rhizoids which issue from margins and apices; 
single-layered blades interrupted by a three-tiered simple or branched midrib 
and inconspicuous veins; apical cells dividing transversely, intercalary divi- 
sions in the axial rows infrequent, margins serrulate; tetrahedral sporangia in 
corticated sori, elevated on both blade surfaces, midway between the midrib and 
margin, over the entire plant surface; dioecious, procarps scattered over non- 
axial single-layered portions of the plant; cystocarps mammillate, ostiolate, pro- 
jecting from either blade surface; spermatangial sori raised on both surfaces of 
the blade, in similar positions to sporangial sori. 


Searlesia subtropica (C. W. Schneider) C. W. Schneider et Eiseman 1979, p. 324, 
figs 1-16. 

Membranoptera subtropica C. W. Schneider 1974, p. 1097, figs 1B, 3. 

Figures 494 and 495 

Plants epiphytic or epizoic, to 4 cm tall, pink to pinkish red; blades ligulate to 
lobate, 0.3-2.0 cm wide, to 75 um thick; branching dichotomous to subdichoto- 
mous below, alternate, opposite, subdichotomous or irregular above, the apices 
acute to obtuse; tetrasporangia globose to ellipsoid, 30—75 zm diameter in circu- 
lar to oval sori, 210—220 1m thick, to 625 um long; spermatangia pyriform, ovoid 
to ellipsoid, 4-5 im diameter, 8—9 pm long in oval to irregular sori, 0.8—1.2 mm 


CERAMIALES : 417 





xX =z 

Nt , SVX Tp Co» 

of, = oN fil D&S / Do if VF > 
ER | fo SS Onera\ 6 
é f 2) a) J A Ac 1X We ~/ 
By. MI co ( C\ AS YO0ISSA SS 

fh ‘ ed Ee 1 
Wt RESQOSSASPROH SS: 


Figures 494, 495. Searlesia subtropica. 494. Habit of tetrasporic plant, scale 0.5 cm. 495. 
Blade apex, scale 20 pm (from Schneider 1974). 


in longest dimension, often concentrated in the distal portions of the plant, but 
found in positions similar to sporangial sori; carposporangia globose to ovoid, 
to 50 4m diameter, cystocarps symmetrical, to 1 mm diameter. 

Schneider and Eiseman 1979. As Membranoptera subtropica, Schneider 1974; 
Schneider 1976; Wiseman and Schneider 1976. 

Collected from 23—63 m offshore on rock, coral, sponges, and other algae, 
May-August. 

Distribution: North Carolina (type locality), South Carolina, southern Florida. 

Male plants have not been collected north of Cape Canaveral (Schneider and 
Wiseman 1979). 


Dasyaceae 


Plants erect, sometimes partly prostrate, epiphytic or saxicolous, bushy or 
sparsely branched, attached by small to large fleshy, discoid holdfasts; indeter- 
minate axes terete, uniaxial, usually becoming polysiphonous and corticated 
mostly by rhizoids, but also by division of the pericentral cells; indetermi- 
nate axes clothed with monosiphonous, pigmented, determinate pseudolater- 
als (ramelli); pseudolaterals either free and simple or branched, or united into a 
network; indeterminate growth sympodial, the apex continually displaced by a 
lateral axis which continues axial development; branching radial or distichous, 
occasionally dorsiventrally organized; tetrahedrally divided sporangia whorled 
on specialized determinate pseudolaterals in long series forming cylindrical 
to compressed stichidia; spermatangia hyaline, clustered apically for the most 
part, on specialized determinate pseudolaterals, with or without sterile cell tips, 
occasionally adventitiously derived; carpogonial branches four celled, borne on 
a pseudolateral or axial cell, with two groups of sterile cells, the supporting cell 
giving rise to an auxiliary cell after fertilization; one to two connecting cells join- 
ing fertilized carpogonia and auxiliary cells, forming large fusion cells; carpo- 
sporangia formed in short chains on monopodial gonimoblasts issued from the 
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fusion cell; carposporophytes surrounded by distinct pericarps with obvious 
ostioles, often beaked. 


Key to the genera 


PB ranGuingydistichOuspyetrcae recess arr sisters cinco coins eeclereia oes Ses ee hene 2 
aBranc hin gyradial rere ects c ers aks Sele eras ae anaa care Decale Dasya 
2. Determinate branches alternately produced on successive axial segments, 
basal segments undivided; tetrasporangia only partially covered by corticat- 
ingicellsjomstichidiaertarricc + ccm cn ee aceite ee eek eke Dasysiphonia 
2. Determinate branches alternately produced on every second axial segment, 
basal segments polysiphonous; tetrasporangia completely covered by corticat- 
ingicellstofmstichidvawerem cry ee ce cee tens aeeoe errar Heterosiphonia 


Dasya C. Agardh 1824, nom. cons. 

Plants erect, sympodially developed and radially organized, appearing virgate 
to bushy; indeterminate axes terete, polysiphonous, with or without rhizoidal 
cortication, mostly clothed with pigmented determinate pseudolateral branches 
(ramelli); pseudolaterals monosiphonous distally, occasionally polysiphonous 
proximally, simple to dichotomously branched, spirally arranged and produced 
on every axial segment; polysiphonous axes uniaxial with four to five pericen- 
tral cells; four to six tetrahedral sporangia formed in each of several successive 
whorled series on specialized determinate branches, overall forming organized 
stichidia; stichidia ovoid, oblong, conical to linear-lanceolate, occasionally with 
sterile tips, single or paired; sporangial mother cells initially with two to four 
cover cells which may divide but never completely cover the sporangia at matu- 
rity; dioecious, hyaline spermatangia formed in stichidia, conical to linear- 
lanceolate, often with sterile tips; procarps formed on pericentral cells, one per 
node, usually near the apices of short lateral determinate branches, carpogonial 
branches four celled; carposporophytes developing as monopodial gonimoblasts 
from a large fusion cell, surrounded by large, corticated pericarps with obvious 
ostioles; carposporangia formed terminally on short gonimoblasts, either single 
or in short, simple to branched chains. 


Key to the species 


1. Main axes bearing short spinose indeterminate axes ......... D. spinuligera 
1. Main axes lacking short spinose indeterminate axes .................... 2 
2. Indeterminate axes ecorticate above, corticated in the lower segments of main 

AXES ee eh irs em ens. Sees bord ainis is oe ae ere Gloe See een Ss D. rigidula 
2. Indeterminate axes corticated throughout...........................05- 3 


3. Plants 2-7 cm tall at maturity; determinate pseudolaterals conspicuously 
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tufted at the apices of indeterminate axes; basal cells of pseudolaterals gener- 

ally large, 40—80 tm diameter; tetrasporangia 30—40 jum diameter......... 

gs sa cevargdhrguepolalin ¥ asc cltenenetegsbtensiact cca EIA GOI Neco ee CRORE cen ae D. ocellata 
. Plants 20-90 cm tall at maturity; determinate pseudolaterals densely and 
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evenly covering all, or at least the upper portions of indeterminate axes; basal 
cell of pseudolaterals smaller, 10—20 jum diameter; tetrasporangia 40—80 pm 
diameters. 7.0. ate ee eta aeeeeeeeene Doren eee D. baillouviana 


Dasya baillouviana (Gmelin) Montagne 1841, p. 165. 

Fucus baillouviana Gmelin 1768, p. 165. 

Figure 496 

Plants saxicolous, conchicolous, rarely epiphytic or epizoic, erect, 20-90 cm 
tall at maturity, virgate to bushy, pinkish, brownish, rosy, to deep purplish 
red, arising from small discoid holdfasts; indeterminate axes corticated, to 2— 
3(-6) mm diameter, sparsely to freely and alternately branched; determinate 
branches generally abundant over all indeterminate axes, some lower indeter- 
minate axes sparsely covered to completely denuded; determinate branches 
usually three times dichotomous, 2—8(—14) mm long; basal cells of determi- 
nate branches 10—40 pm diameter, 20—50 um long; determinate branches with 
or without an expansion in width to the median cells, 20-60 1m diameter, to 
200 um long, then tapering to the acute to obtuse tips, 5—12 1m diameter; tetra- 
sporangial stichidia borne on one to two celled pedicels on lower segments of 
determinate branches, lanceolate to acute linear-lanceolate, 80-160 um diame- 
ter and 0.6—1.0(-1.2) mm long at maturity; tetrasporangia globose, 40-80 pm 
diameter; spermatangial stichidia with same shape and position as tetrasporan- 
gial stichidia, occasionally with terminal sterile cells, 60-75 um diameter, 0.2— 
0.6 mm long; cystocarps single, rarely grouped two to three, borne near the tips 
of short determinate branches, urceolate, to 1.1 mm diameter, with an obvious 
neck 100—200 pm diameter. 

Schneider 1976, Wiseman and Schneider 1976, Kapraun 1980a, Richardson 
1981, 1986, 1987, Searles 1987, 1988. As D. elegans, Bailey 1848, Harvey 1853, 
Curtis 1867, Melvill 1875, Johnson 1900. As D. pedicellata, Hoyt 1920, Williams 
1948a, 1949, Taylor 1942, 1960, Chapman 1971. 

Known from abundant collections in shallow subtidal of jetties and sounds 
from Cape Lookout through Georgia from winter to spring, disappearing in May- 
June; offshore in Onslow Bay and Long Bay, from 18-40 m, June-August and 
from 17—21 m on Gray’s Reef and 30—35 m on Snapper Banks, July-August. 

Distribution: Massachusetts to Virginia, North Carolina, South Carolina, Geor- 
gia, southern Florida, Gulf of Mexico, Caribbean, Brazil; elsewhere, widespread 
in warm temperate to tropical seas. 
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Figure 496. Dasya baillouviana, scale 1 cm. 
Figure 497. Dasya ocellata, scale 0.5 cm. 


Richardson (1981) speculated that two races of this taxon may reside in the 
western Atlantic, one centered in temperate Cape Cod waters, the other in tropi- 
cal Caribbean waters. An overlap of the two races in North Carolina could 
explain the phenology of inshore winter-spring and offshore summer popula- 
tions. Because bottom temperatures offshore are greatly warmed by the Gulf 
Stream (Schneider 1976), it is unlikely that this deeper environment is a sum- 
mer refuge for the inshore plants. Richardson (1981) found, using artificial sub- 
strates, that Dasya baillouviana produced several generations during its active 
winter-spring period. These inshore populations perennate by maintaining both 
dormant microscopic germlings and pseudoparenchymatous discs of holdfast 
material during the summer and fall. Neither of these structures was destroyed 
by fish or urchin grazing. 


Dasya ocellata (Grateloup) Harvey 1833, p. 335. 

Ceramium ocellatum Grateloup 1806, pl. [1], fig. 2. 

Figure 497 

Plants saxicolous, conchicolous, or epiphytic, erect, 2—4(—7) cm tall, bushy, 
rosy to purplish red, arising from small discoid holdfasts; indeterminate axes 
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corticated, to 0.3 mm diameter, sparsely to densely and alternately to pseudo- 
dichotomously branched; determinate branches produced ina loose spiral about 
the indeterminate axes, densely tufted at axial tips, one to three times dichoto- 
mous, to 5 mm long below, less than 1 mm long on upper segments; basal cells 
of determinate branches (30—)40—80 um diameter, 25—80 pm long, median cells 
20—30 tm diameter, 60-140 ttm long; determinate branches gradually tapering 
to the acute to obtuse tips, 10-30 pm diameter; tetrasporangial stichidia borne 
on one- to three-celled pedicels on lower segments of determinate branches, 
short, conical, and approximately 200 pm long in early stages, becoming linear- 
lanceolate, 100—150 im diameter and 0.95—1.1 mm long at maturity, often with 
sterile tips of one to four cells; tetrasporangia globose, 30-40 um diameter; 
spermatangial stichidia in positions similar to sporangial stichidia, 60—70 um 
diameter, to 200 um long; cystocarps sessile on short determinate branches, 
ovate-globose. 

Schneider 1975b, 1976. 

Known from 23—40 m offshore in Onslow Bay, June-August. 

Distribution: North Carolina, Bermuda, Caribbean, British Isles to Portugal, 
Azores, Mediterranean, Canary Islands, West Africa. 

Female and cystocarpic plants have not been collected in the flora. 


Dasya rigidula (Kiitzing) Ardissone 1878, p. 140. 

Eupogonium rigidulum Kitzing 1843, p. 415. 

Figures 498—500 

Plants epiphytic, saxicolous or conchicolous, erect or in part prostrate, 1— 
8 cm tall, purplish to rosy red, arising from a small rhizoidal holdfast, sec- 
ondarily attached by adventitious rhizoids or tips of determinate branches; in- 
determinate axes ecorticate above, lightly corticated in lower portions of main 
axes on large plants, 0.3-0.5 mm diameter, freely and alternately to irregu- 
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larly and adventitiously branched; lower axial cells 70-180 um diameter, 350— 
400 um long; determinate branches spirally arranged about the indeterminate 
axes, three to five times widely dichotomous, incurved, 0.4-1.0 mm long, more 
compacted on newer portions of indeterminate axes, appearing slightly tufted at 
the apices, becoming in part deciduous on lower portions; basal cells of deter- 
minate branches globose to ovoidal, 50-140 tm diameter, other proximal cells 
30—100 um diameter, 70—190 pm long, the branching systems usually tapering 
to long, hairlike, lightly pigmented tips, 15 um diameter, occasional determinate 
axes truncated, with little tapering, above the lower dichotomies; tetrasporan- 
gial stichidia single, rarely paired, sessile or on one- to three-celled pedicels, re- 
placing branches at the second through fourth dichotomies of determinate axes, 
short to long conical to linear-lanceolate and cylindrical subapiculate, tipped 
with a sterile cell or cells, or occasionally with long filaments, 30-60 um diame- 
ter, 80-220 um long; tetrasporangia globose, to 20 1m diameter; spermatangial 
stichidia with same shape and position as tetrasporangial stichidia, to 47 um 
diameter, 180 um long. 

Schneider 1975a, 1976. 

Known from 25—40 m offshore in Onslow Bay, July-August. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, Mediterranean. 

This taxon is similar to another deep-water species, Heterosiphonia crispella 
var. laxa (Bergesen) Wynne, which has distichous, as opposed to radial, branch- 
ing, and polysiphonous, as opposed to undivided, basal segments of determinate 
branches. Male and female plants are unknown in the flora. Some Onslow Bay 
specimens are significantly larger (to 8 cm) than those previously reported from 
the western Atlantic by Taylor (1960, 2 cm) and Oliveira F. and Ugadim (1974, 
3 mm). These bear considerably more cortication on main axes than the smaller 
specimens which are mostly ecorticate. 
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Figure 501. 
Dasya spinuligera, scale 
2mm. 





Dasya spinuligera Collins et Hervey 1917, p. 130, figs 24—25. 

Figure 501 

Plants saxicolous or conchicolous, erect or in part prostrate, 2-5 cm tall, 
deep rosy red, arising from small discoid holdfasts, secondarily attached by rhi- 
zoidal pads; indeterminate axes corticated, 0.5-1.2 mm diameter, beset with 
few, mostly short, spinose indeterminate branches; indeterminate axes densely 
covered in upper portions by determinate axes, sparingly covered to naked be- 
low; determinate branches two to three times dichotomous proximally, upper 
portions flagelliform, 0.3-1.7 mm long; determinate branches deciduous or par- 
tially truncated near their dichotomies, with tips often regenerating; basal cells 
of determinate branches pyriform to quadrate, 15-25 um diameter and long, 
proximal cells 15—22.5 um diameter, 25-40 pm long, shortening and tapering 
little or not at all to the obtuse to acute tips, 5-10 um diameter; tetrasporan- 
gial stichidia single or paired, borne on one- to five-celled pedicels, replacing 
branches at the most proximal dichotomies of determinate branches, conical to 
linear-lanceolate and cylindrical, 50-150 um diameter, 140—350(—800) pm long; 
tetrasporangia globose, 20—40 pm diameter; spermatangial stichidia unknown; 
cystocarps forming terminally on short spinose, indeterminate branches, urceo- 
late, to 1.35 mm diameter, with an obvious neck 150—160 tm diameter. 

As Dasyopsis spinuligera, Schneider 1975b, 1976. 

Known from 25—40 m offshore in Onslow Bay, May-August. 

Distribution: North Carolina, Bermuda. 

Plants from the type collection (Bermuda) and Onslow Bay are spirally orga- 
nized and therefore do not fit the bilateral concept of Dasyopsis Zanardini (= 
Eupogodon Kiitzing 1845, refer to Silva et al. 1987, p. 129), the genus in which 
they have previously been placed (Howe 1920, Taylor 1960). This taxon quite 
possibly represents a dwarf variety of Dasya baillouviana. Male plants are un- 
known for this species. 
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Dasysiphonia Lee et West 1979 

Plants erect or in part prostrate, sympodially developed and dorsiventrally 
organized, appearing plumose; indeterminate axes terete, polysiphonous, with 
or without rhizoidal cortication, alternately beset with determinate pseudo- 
lateral branch systems from every axial segment; pseudolaterals pigmented, 
monosiphonous throughout, alternately to subdichotomously branched once to 
several times, distichous; polysiphonous axes uniaxial, with five pericentral 
cells; five tetrahedral sporangia formed in each of several successive whorled 
series on monosiphonous or polysiphonous pedicels on pseudolaterals, overall 
forming organized stichidia; stichidia linear-lanceolate, with sterile tips, single, 
occasionally forked; sporangia partially enclosed by cover cells at maturity; 
dioecious, hyaline spermatangia formed in stichidia in similar positions to tetra- 
sporangial stichidia, linear to lanceolate with sterile tips of several cells; pro- 
carps formed on short polysiphonous branches in the upper half of main axes, 
carpogonial branches four celled with two sterile groups of cells; carposporo- 
phytes develop as monopodial gonimoblasts from a fusion cell, surrounded by 
large, corticated pericarps with obvious ostioles; carposporangia formed termi- 
nally, then laterally, on gonimoblast filaments. 


Key to the species 


1. Determinate pseudolaterals nine to thirteen cells long, with one to two orders 
of branching; cells of pseudolaterals broadest centrally, barrel shaped, length- 
ening from base to apex at maturity; tetrasporangial stichidia replacing mono- 
siphonous laterals at the first or second dichotomy........... D. doliiformis 

1. Determinate pseudolaterals fifteen to eighteen cells long, with 4 orders of 
branching; cells of pseudolaterals tapering from base to apex, with the short- 
est cells distally; tetrasporangial stichidia replacing monosiphonous laterals 
atathejthindidichotomy asec en coset Onickos eae D. concinna 


Dasysiphonia concinna C. W. Schneider 1989, p. 522, figs 1-3, 9-13. 

Figure 502 

Plants epiphytic or epizoic, pinkish red, prostrate and spreading, with erect 
axes, to 1.5 cm in length, attached by small discoid holdfasts and secondarily 
by rhizoids issued from pericentral cells; indeterminate axes 80—260 um diame- 
ter, surrounded by five pericentral cells, 130-240 pm long, ecorticate through- 
out, irregularly producing distichous indeterminate branches at distances of 
eight to eleven segments; indeterminate axes beset with alternately distichous, 
filiform determinate pseudolateral branching systems, 0.9—-1.3 mm long, pro- 
duced on every segment, appearing more dense and compacted at the apices; 
pseudolaterals tapering from base to tip, consisting of fifteen to eleven cells, 
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Figure 502. 
Dasysiphonia concinna, 
scale 100 jum. 





four times pseudodichotomously branched, proximal cells above basal rounded 
cells somewhat rectangular, 40-80 im diameter and 80—100 ym long, bearing 
the first dichotomies, cells attenuating and becoming cylindrical above, centrally 
25-30 um diameter and 75—95 ym long, distally 10—12.5 um diameter and 7.5— 
48 um long, apices obtuse to conical; tetrasporangial stichidia on one- to three- 
celled pedicels, lanceolate, 50—75 um diameter, 120—200 um long, mostly one 
per pseudolateral system, replacing an adaxial monosiphonous branchlet at the 
third dichotomy; tetrasporangia globose, 22-30 rm diameter. 

Schneider 1989. As Heterosiphonia wurdemannii var. laxa sensu Schneider 
1974, 1976, Wiseman and Schneider 1976. 

Uncommon, from 33-60 m offshore in Onslow Bay and Long Bay, June- 
August. 

Distribution: Endemic to the Carolinas as currently known. 


Dasysiphonia doliiformis C. W. Schneider 1989, p. 522, figs 4-6, 14-15. 

Figure 503 

Plants epiphytic, rosy red, prostrate and spreading to entangled with erect 
axes, to 1.5 cm in length, attached by rhizoids issued from basal cells of de- 
terminate pseudolaterals and occasional pericentral cells; indeterminate axes 
100—220 xm diameter below, surrounded by five pericentral cells, 200—490 um 
long in lower portions, ecorticate throughout, irregularly producing distichous 
indeterminate branches at distances of ten or more segments; indeterminate 
axes beset throughout with alternately distichous determinate pseudolateral 
branching systems, 0.7—1.4 mm long, produced on every segment, appearing 
more dense and compacted at the apices; pseudolaterals with nine to thirteen 
cells from tip to base, one to two times pseudodichotomously branched, occa- 
sionally simple, composed mostly of short to long barrel-shaped, turgid cells, 
75-100 um diameter and 100-170 um long centrally, slightly narrowing and 
shortening to the proximal ends and lengthening distally, 20-90 um diameter 
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Figure 503. 
Dasysiphonia doliiformis, 
scale 200 pm. 
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and 50—230 pm long subapically, apical cells short to long conical on young 
pseudolaterals, mostly deciduous on older pseudolaterals, thus with apices ap- 
pearing obtuse; tetrasporangial stichidia on one- to two-celled pedicels, linear- 
lanceolate, 90-125 1m diameter and 220-310 pm long, replacing an adaxial, or 
rarely abaxial, monosiphonous branchlet at the first or second dichotomy; tetra- 
sporangia globose, 25—48 um diameter. 

Schneider 1989. As Heterosiphonia wurdemannii sensu Schneider and Searles 
1973, Schneider 1976. 

Uncommon, from 29-50 m offshore in Onslow Bay, July-September. 

Distribution: Endemic to North Carolina as currently known. 


Heterosiphonia Montagne 1842a, nom. cons. 

Plants erect or in part prostrate, sympodially developed and dorsiventrally 
organized, appearing plumose to bushy; indeterminate axes flattened to terete, 
polysiphonous, with or without rhizoidal cortication, alternately to subdichoto- 
mously and irregularly distichous, alternately and distichously beset with deter- 
minate pseudolateral branch systems at intervals of two to nine axial segments; 
pseudolaterals pigmented, monosiphonous distally, polysiphonous proximally, 
alternately to subdichotomously branched one to several times, distichous; 
polysiphonous axes uniaxial with four to twelve pericentral cells; four to six 
tetrahedral sporangia formed in each of several successive whorled series on 
specialized determinate branches, overall forming organized stichidia; stichi- 
dia oblong apiculate, conical to linear-lanceolate, occasionally with sterile tips, 
single or paired; sporangial mother cells initially with two cover cells which 
divide to completely cover the sporangia at maturity; dioecious, hyaline sperma- 
tangia formed in stichidia, oblong to linear-lanceolate with sterile tips of one 
to several cells; procarps formed on cells below dichotomies on pseudolat- 
eral branches near the apices of indeterminate axes, carpogonial branches four 
celled; carposporophytes develop as monopodial gonimoblasts from a fusion 


CERAMIALES : 427 


cell, surrounded by large, corticated pericarps with obvious ostioles; carpospo- 
rangia formed terminally, then laterally, on gonimoblast filaments. 


Heterosiphonia crispella var. laxa (Bgrgesen) Wynne 1985b, p. 87. 

Heterosiphonia wurdemannii (Bailey ex Harvey) Falkenberg var. laxa Bgr- 
gesen 1919, p. 327, figs 327-328. 

Figure 504 

Plants epiphytic, epizoic or saxicolous, rosy red, prostrate and spreading with 
erect axes, to 3 cm in length, attached by rhizoidal holdfasts and secondarily 
by rhizoids issued from pericentral or pseudolateral cells; indeterminate axes 
70-170 um diameter, surrounded by four pericentral cells, 170—220 um long in 
lower portions, ecorticate throughout, producing distichous, filiform determi- 
nate pseudolateral branching systems, 0.9—1.3 mm long, on every other segment; 
pseudolaterals tapering from base to tip, twelve to twenty-five cells long, with 
a polysiphonous proximal segment or segments, monosiphonous above, two to 
five times alternately, unilaterally to pseudodichotomously branched, proximal 
cells above polysiphonous segments short to elongate rectangular, 30-60 pm 
diameter and 40—70 um long, gradually attenuating above to distal cells 12.5— 
25 um diameter and 20—50 um long, apices obtuse; tetrasporangial stichidia ter- 
minal on monosiphonous branchlets, occasionally becoming polysiphonous be- 
low stichidia, short conical to long and linear-lanceolate, 110-120 um diameter 
and 170—400 um long; tetrasporangia globose, 25—40 zm diameter, completely 
covered by small cortical cells at maturity. 

Schneider 1989. 

Known only from 29—30 m offshore of Cape Fear in the Frying Pan Shoals area 
of Onslow Bay, July. 

Distribution: North Carolina, southern Florida, Gulf of Mexico, Caribbean, 
Brazil, West Africa, Central Pacific islands, Pacific Mexico. 

Only tetrasporophytes are known in the flora. Several authors (Falkenberg 
1901; Dawson 1963; Oliveira F. 1969) believe this distinct variety of Hetero- 
siphonia crispella (C. Agardh) Wynne (1985b) should be separated at the specific 
level. Our earlier records of this species in the Carolinas are now attributed to 
Dasysiphonia (Schneider 1989). 


Rhodomelaceae 


Plants erect or partly to wholly prostrate, epiphytic, epizoic, saxicolous, or para- 
sitic, bushy or sparsely branched, attached by basal holdfasts and/or rhizoids 
issued from pericentral or cortical cells; indeterminate axes terete to flattened 
and foliose, development monopodial, uniaxial, polysiphonous, ecorticate or 
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Figure 504. Heterosipho- 
nia crispella var. laxa, 
axis bearing determinate 
branches and tetraspo- 
rangial stichidium, scale 
100 pm. 





corticated by divisions of the pericentral cells or downgrowing rhizoids, radi- 
ally, distichously or dorsiventrally organized, more or less beset with indeter- 
minate or monosiphonous or polysiphonous, simple to branched, determinate 
or pigmented axes, the apices or entire plant often bearing monosiphonous, 
simple or branched, pigmented or nonpigmented filaments, known as tricho- 
blasts; tetrahedrally divided sporangia usually formed from pericentral cells, 
less commonly from cortical cells or cells of trichoblasts, generally one per seg- 
ment, often in long series, occasionally resembling stichidia; spermatangia hya- 
line, clustered mostly on fertile trichoblasts with polysiphonous bases, or occa- 
sionally on polysiphonous determinate laterals, with or without sterile cell tips; 
carpogonial branches four to five celled, borne mostly on suprabasal cells of 
trichoblasts, which like the basal cells are polysiphonous, with two sterile cells, 
and which produce an auxiliary cell after fertilization; one to two connecting 
cells join fertilized carpogonia and auxiliary cells forming fusion cells; carpo- 
sporangia formed in short chains on sympodial gonimoblasts issued from the 
fusion cell; carposporophytes surrounded by distinct pericarps with obvious 
ostioles. 


Key to the genera 


iePlantsyprostnateydorsiventrallycorganizedieeee sees eee oats oe ee 2 
1. Plants mostly to wholly erect, radially to bilaterally organized.......... 4 
2. Branches produced in distichous pairs, one branched, the other unbranched, 
the pairs alternately set on prostrate axes ............... Dipterosiphonia 
2. Branches produced alternately on prostrate axes, not in pairs .......... 3 
3. Indeterminate apices inrolled, determinate apices bearing trichoblasts; 
plantsicrowinginisaltawater arene eeeee eels Herposiphonia 
3. Indeterminate apices not inrolled, determinate and indeterminate apices 
lacking trichoblasts; plants growing in brackish water......... Bostrychia 
4. Indeterminate or determinate axes beset with short to long, spur-, spike-, or 
spinelikeypolysiphonousibranchletssneee eer eeeeroeere eee tee ee 5 
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4. Spur-, spike-, spinelike branches lacking .............< +. seen 9 


5. Axes. COrticate dd). 6.6.se6 5 <teres: 0,0 ire,* ous! 9) 0-0 ofateibtus eco 71s ee ee 6 
5. AXeS CCOrticate a... ose. ies ime ste © se mans Geneon 070 6 ee OTA ae 8 
6. Axes flattened, branchlets basically distichous............ Bryothamnion 
6. Axes terete, branchlets tadially,...... 22 .2-- 2.001 -0- i oe eee eee 7 
7. Spinelike branchlets mostly clustered on short axes ........ Acanthophora 
7a.opinelike branchlets mote lmsteredineeee eee eet Wrightiella 
8Ultimatetaxesradiallyiorgzanizedmaare eee ne reer iene Bryocladia 
8. Ultimate axes bilaterally organized .....................-. Pterosiphonia 
9. Trichoblasts lacking or mostly restricted to apical segments, not persisting to 

envelop much of the plant «0:0: <0. scsasen Gus ste oe hoe oe eee 10 
9. Trichoblasts persistent and dense, enveloping much of the plant.......... 

sivas: faualtey je ellajeyah bliaveiea Ghov'ids send eels eee aese Aor Neen Tele ocean Micropeuce 


10. Plants fleshy to cartilaginous, polysiphonous axes obscured by layers of 
small cortical cells; when present, trichoblasts formed in distinct dense api- 
Cal tufts -.:0.5.0..esewe ease Maceo ees Gee oe eee i111 
10. Plants mostly lax in habit, polysiphonous, with or without cortication, peri- 
central cells not obscured; when present, trichoblasts spirally arranged near 
the apices only or loosely spreading down the axes ......... Polysiphonia 
11. Ultimate branches mostly constricted or greatly tapering to their bases, ap- 
pearing club or spindle shaped; tetrasporangia produced directly from peri- 
central cells, spermatangia formed in exposed sori.............. Chondria 
11. Ultimate branches slightly or not constricted, but occasionally somewhat 
tapering to their bases; tetrasporangia produced from parenchymatous 
derivatives of pericentral cells, spermatangia formed in sori within terminal 
PiItS...cs candela deer yewe Oe tiakiorene nase cet ee eee Laurencia 


Acanthophora Lamouroux 1813 

Plants erect, widespreading to bushy, radially organized, arising from irregularly 
lobed to discoid holdfasts; indeterminate axes terete, polysiphonous with five 
pericentral cells heavily corticated by parenchymatous divisions, beset with spi- 
rally arranged, short, spurlike, polysiphonous, determinate branches; determi- 
nate branches and occasionally indeterminate axes producing spirally arranged, 
short, spinelike, polysiphonous branchlets, often appearing tufted; monosiphon- 
ous, deciduous trichoblasts remaining only at branch apices and on fertile seg- 
ments; tetrahedral sporangia developed in swollen spinelike branchlets or de- 
terminate branches; dioecious, spermatangia formed in hyaline, flat, circular to 
irregular sori with sterile cell margins, on trichoblasts of spinelike branchlets, 
thus appearing stalked; carposporophytes within sessile, ovoid to urceolate peri- 
carps, in the axils of, or at the bases of, spinelike branchlets. 
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Acanthophora spicifera (Vahl) Bgrgesen 1910, p. 201, figs 18-19. 

Fucus spiciferus Vahl 1802, p. 44. 

Plants saxicolous, brownish to purplish red, erect to 20 cm tall, firm, wide- 
spreading to bushy, arising from large, irregularly lobed holdfasts; axes terete, 
0.6—1.5 mm diameter in lower segments, with five pericentral cells; branching ir- 
regularly radial, sparse below, often abundant above; branches mostly short and 
determinate (spurlike), occasionally long and indeterminate, repeating the pat- 
tern of main axes; determinate axes obliquely erect, 1-2 mm long, beset with 
short, sharply acute, simple spinelike, polysiphonous branchlets, to 0.5 mm 
long, most abundant at apices; indeterminate axes lacking spinelike branches; 
trichoblasts soon deciduous, dichotomously branched; tetrasporangia ellipsoid, 
42-50 um diameter, 60—80 um long, in spinelike branchlets; cystocarps single, 
urceolate, 0.5—1 mm diameter, formed in the axils of short spinelike branchlets 
on determinate branches. 

Hall and Eiseman 1981. 

Attached to sea grasses and free-floating in Haulover Cove, Indian River, Fla., 
year-round, abundant December-January. 

Distribution: Bermuda, northeastern Florida to Gulf of Mexico, Caribbean, 
Brazil; elsewhere, widespread in tropical and subtropical seas. 


Bostrychia Montagne 1842b, nom. cons. 

Plants prostrate and creeping or erect from spreading stoloniferous axes, dorsi- 
ventrally organized, attached by terminal fascicles of filiform, unbranched rhi- 
zoids or fascicles issued from ventral tier cells of prostrate axes; indeterminate 
axes terete to flattened, segmented and polysiphonous, each segment composed 
of an axial cell and four to ten pericentral cells, each transversely divided one 
or more times into tier cells, the lowermost retaining pit-connections to the axial 
cells, with or without cortication, producing branch initials every several seg- 
ments in an alternately distichous to pseudodichotomous, rarely radial, arrange- 
ment; primary axes branched to several orders, polysiphonous except at the 
tips, apices often incurved; transverse divisions of apical cells slightly oblique, 
alternating side to side; trichoblasts lacking; tetrahedral sporangia embedded be- 
neath the cortical layer, produced from pericentral cells, two to six per segment, 
in several whorls at the tips of swollen ultimate branches with tapering ends 
or stichidia; dioecious, spermatangia formed from superficial cells in cylindri- 
cal sori with sterile tips on ultimate branches; procarps formed from pericentral 
cells in successive series of segments lying at some distance from the apex of 
ultimate branches, carpogonial branch four celled; carposporophytes within ses- 
sile, ovoid to subglobose pericarps, appearing terminal on fertile branches, one 
(to two) per branch. 
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Bostrychia radicans (Montagne) Montagne 1842d, p. 661. 

Rhodomela radicans Montagne 1840, p. 198, pl. 5, fig. 3. 

Figures 505 and 506 

Plants terricolous, epiphytic, saxicolous or lignicolous, brownish purple to 
deep violet, either prostrate forming dense, erect tufts to 4 cm tall, or loosely 
branched and wide spreading, attached by terminal fascicles of long, unbranched 
rhizoids and similar haptera issued from ventral tier cells; prostrate and erect 
indeterminate axes terete to flattened, main axes to 200 sm diameter with six to 
eight pericentral cells, each divided transversely into two tier cells, ecorticate; 
apices with somewhat incurved branchlets; indeterminate axes issuing branches 
from each of several segments in an alternately distichous to pseudodichoto- 
mous arrangement, the tips often appearing corymbose, branches spreading on 
prostrate axes, somewhat fastigiate on erect axes, some rebranched to several 
orders, ultimate branchlets 1-2 mm and mostly tapering to monosiphonous tips 
of few to several cells, 30—40 pm diameter; tetrasporangia globose, formed in 
long, whorled series below the apex to central in ultimate branchlets; cystocarps 
ovoid, appearing terminal on short, lower branchlets. 

Stephenson and Stephenson 1952; Wiseman and Schneider 1976; Kapraun 
1980a; Richardson 1987. As f. moniliforme, Post 1936; Chapman 1971. As 
B. rivularis, Harvey 1853; Curtis 1867; Melvill 1875; Farlow 1881; Hoyt 1920; 
Taylor 1960. As B. scorpioides sensu Bailey 1851. 

Known on mud, pilings, Spartina culms, and other substrates in the inter- 
tidal zone of brackish water estuarine environments, commonly with Caloglossa 
leprieurii, from throughout the area during the entire year. At the time of his 
book on the marine algae of the Beaufort, N.C., area, Hoyt (1920) could only 
speculate that Bostrychia radicans should be found in the local estuary. Actu- 
ally, it is the most common intertidal seaweed in the brackish environment of 
Adams Creek (Intracoastal Waterway). 

Distribution: New Hampshire to Virginia, North Carolina, South Carolina, 
Georgia, Bermuda, southern Florida, Gulf of Mexico, Caribbean, Brazil; else- 
where, widespread in warm temperate to tropical seas. 

Post (1936) united Bostrychia rivularis Harvey with B. radicans on the basis 
of similar haptera, number of tier cells, and lack of cortication. As outlined by 
Taylor (1960), these two species differ most obviously in the overall habit of the 
plants, either compact or loosely branched and wide-spreading. Local specimens 
show a habit continuum between these two extremes, corroborating the circum- 
scription of Post (1936). 

Although the subspecific taxon for long monosiphonous tips, forma monili- 
forme Post, has been reported for South Carolina (Post 1936, Wiseman 1978) and 
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Figures 505,506. Bostrychia radicans. 505. Habit, LM) 
scale 0.3 mm. 506. Detail of apex, scale 50 um. ™ L 


Georgia (Chapman 1971), an extensive study of the species in South Carolina by 
Wiseman (1966) showed an intergradation of all four forms delineated by Post 
(1936). Therefore, we have elected to list the variation within the species de- 
scription, not recognizing formal subspecific taxa for the flora. 

Gametophytes are uncommon from our area, perhaps due to a lack of a sea- 
sonal study of Bostrychia from any local estuary. 


Bryocladia Schmitz in Schmitz et Falkenberg 1897 

Plants erect, wide-spreading to bushy, radially organized, filamentous, arising 
from prostrate, spreading axes; indeterminate axes terete, alternately laterally 
branched, polysiphonous with six to sixteen pericentral cells, ecorticate; in- 
determinate polysiphonous axes densely beset with spirally organized, simple 
and straight to recurved or pinnately branched indeterminate branches, occa- 
sionally bearing hyaline, monosiphonous, branched, deciduous trichoblasts; 
tetrahedral sporangia, one per segment, acropetally developed in a straight 
series in the outer portions of fertile branchlets; procarps produced near the tips 
of short determinate branchlets, carpogonial branches four celled; carposporo- 
phytes within pedicellate, ovoid to urceolate pericarps. 


Key to the species 


1. Axes densely beset with short, straight to recurved, polysiphonous branch- 


lets; producing six to eight pericentral cells .................. B. cuspidata 
1. Axes loosely beset with lax, pinnately branched, polysiphonous branchlets; 
producing nine to twelve pericentral cells ................... B. thyrsigera 
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Figure 507. Bryocladia cuspidata, scale 25 mm. 
Figure 508. Bryocladia thyrsigera, scale 25 mm. 


Bryocladia cuspidata (J. Agardh) De Toni 1903, p. 968. 

Polysiphonia cuspidata J. Agardh 1852, p. 953. 

Figure 507 

Plants saxicolous, purplish red to black, erect to 8 cm tall, spreading with 
prostrate axes, bushy, clothed with short polysiphonous axes; erect axes terete, 
195-350 ppm diameter, with six to eight pericentral cells, ecorticate; major axes 
alternately branched, segments about twice as broad as long, 80-100 tm long; 
determinate axes radially and densely coating indeterminate axes, mostly uni- 
form in length, 0.7—1.2 mm long, simple to once branched near the base, straight 
to sharply recurved, markedly tapering from bases to unicellular apices; tricho- 
blasts, if present, simple or once forked, tapering base to apex, deciduous be- 
low the apices of vegetative axes; tetrasporangia globose, to 48 pm diameter, in 
straight series in upper portions of fertile branchlets; cystocarps ovoid to urceo- 
late, to 320 um diameter. 

Humm 1952; Taylor 1960; Chapman 1971; Richardson 1987. 

Known from the lower intertidal of Cumberland Island jetty, July-August, and 
from the intertidal coquinoid outcroppings at Marineland, year-round. 

Distribution: Georgia, northeastern Florida to Gulf of Mexico, Caribbean, Bra- 
zil, West Africa. 
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Bryocladia thyrsigera (J. Agardh) Schmitz in Falkenberg 1901, p. 169. 

Polysiphonia thyrsigera J. Agardh 1847, p. 17. 

Figure 508 

Plants saxicolous, purplish red to black, erect to 10 cm tall, widespread- 
ing from prostrate axes; erect axes terete, 165-345 tum diameter, with nine to 
twelve pericentral cells, ecorticate; major axes lax, alternately branched, seg- 
ments about twice as broad as long, 70-165 ppm long; determinate axes radially 
arranged around indeterminate axes, 0.6—3.0 mm long, alternately and pinnately 
branched, markedly tapering from bases to unicellular apices; trichoblasts, if 
present, simple to once forked, tapering base to apex, deciduous below the apices 
of vegetative axes; fertile branchlets short, stiff, mostly recurved, and clustered; 
tetrasporangia globose, 37—46 pm diameter, in straight series in abaxial portions 
of fertile branchlets. 

Humm 1952; Taylor 1960. 

Known only from the intertidal coquinoid outcroppings at Marineland, year- 
round. 

Distribution: Northeastern Florida to Gulf of Mexico, Caribbean, Brazil, West 
Africa. 


Bryothamnion Kiitzing 1843 

Plants erect, wide-spreading to bushy, radially to bilaterally organized, carti- 
laginous, arising from small discoid holdfasts; indeterminate axes terete to tri- 
angular or compressed, polysiphonous with six to nine pericentral cells heavily 
corticated by parenchymatous divisions; lateral axes arising in the axils of short, 
mostly once forked, hyaline, monosiphonous deciduous trichoblasts, alternately 
to spirally produced on every second axial segment, mostly developing into 
short, simple or branched corticated determinate branches interrupted by occa- 
sional indeterminate axes repeating the pattern; tetrahedral sporangia, one per 
segment, acropetally developed in a spiral series in the upper segments of 
nodulose fertile branches; dioecious, spermatangia formed in ovoid sori on spe- 
cialized trichoblasts issued from each segment of fertile branches; procarps pro- 
duced on the second segment of trichoblasts on determinate branches, carpogo- 
nial branches four celled; carposporophytes within short pedicellate, ovoid to 
subglobose pericarps. 


Bryothamnion seaforthii (Turner) Kiitzing 1843, p. 433. 

Fucus seaforthii Turner 1811, pl. 190. 

Figure 509 

Plants saxicolous, brownish red to reddish purple, erect to 20 cm tall, mem- 
branous when young, becoming cartilaginous, wide-spreading to bushy; axes 
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Figure 509. Bryothamnion seaforthii, scale 2 mm. 





compressed, occasionally terete to 2 mm diameter in lower segments, with eight 
to nine pericentral cells; branching in the axils of trichoblasts, alternately disti- 
chous, occasionally radial on every second axial segment, mostly short and de- 
terminate, occasionally long and indeterminate, repeating the pattern of main 
axes; determinate axes obliquely erect, mostly uniform in length, 2-3 mm long, 
distichous or in rows of three to four beset with short, sharply acute, simple dis- 
tally to several spined proximally, polysiphonous branchlets; indeterminate tips 
more or less fastigiate; trichoblasts once forked, four cells long above the fork, 
tapering base to apex, deciduous several segments below the apices of vegetative 
axes; tetrasporangia globose, 60—100 tm diameter, in spiral series in clustered 
fertile branches at axis tips. 

Schneider and Searles 1973; Schneider 1976. 

Uncommon, collected from 27—35 m offshore in the Frying Pan Shoals region 
off Cape Fear, August-December. 

Distribution: North Carolina, southern Florida, Gulf of Mexico, Caribbean, 
Brazil, Ceylon. 

Gametangia are unknown in the flora. This species does not adhere well to 
herbarium paper and specimens fade when dried. 

In a seasonal study of deep water seaweeds in Onslow Bay (Schneider 1976), 
Bryothamnion seaforthii was the only member of the offshore flora which was 
restricted to the fall-winter grouping, not being collected in numerous spring and 
summer dredgings where found later in the year. This taxon is known only from 
deep water throughout its range. 
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Chondria C. Agardh 1817, nom. cons. 
Plants either erect, often bushy, with one or several axes arising from com- 
mon discoid holdfasts, or prostrate and spreading, attached by randomly issued 
bundles of numerous multicellular rhizoids; axes polysiphonous with smaller- 
celled hyaline cortical layers barely or greatly obscuring generally five pericen- 
tral cells and the axial row, outer layer or layers of small cortical cells densely 
pigmented; axes fleshy to cartilaginous, terete to somewhat flattened, much or 
sparingly alternately radially or irregularly (rarely, oppositely or verticillately) 
branched, branches forming on the basal cells of trichoblasts at apices, the lesser 
branchlets often constricted or tapered at the bases, appearing club or spindle 
shaped; all axes terminating in single apical cells, exposed on acute tips or 
sunken in pits of obtuse tips, surrounded by terminal tufts of branched tricho- 
blasts; tetrahedral sporangia embedded beneath the outermost cortical layer, 
produced from pericentral cells, numerous and regularly to irregularly distrib- 
uted in the ultimate or penultimate branches; dioecious, spermatangia formed 
in hyaline, flat, regular to irregular obovoid sori with sterile cell margins, on the 
lowest lateral of trichoblasts, in clusters at or near the apices; procarps produced 
on the second cells of truncated, three-celled trichoblasts, carpogonial branches 
four celled; carposporophytes forming in distal portions of plant, carpospo- 
rangia arising from large fusion cells, surrounded by pseudoparenchymatous, 
multilayered (at least below) pericarps; cystocarps short stalked to sessile, urceo- 
late, ovoid to subglobose, displaced to lateral positions on ultimate branchlets. 
Although eight species are presently recognized in the flora, taxonomic con- 
cepts for this genus are in need of clarification. Several of the below species 
(Chondria atropurpurea, C. baileyana, C. littoralis, and C. tenuissima) are closely 
related and form an intergrading complex here, with only the most typical 
specimens being easily identified to species. Until a comprehensive taxonomic 
study of Chondria in the western Atlantic is undertaken, we basically follow the 
species concepts of Taylor (1960). Intermediate forms with exposed apical cells 
would best be left as “C. tenuissima complex.” 


Key to the species 


1. Plants mostly prostrate, with bundles of numerous rhizoids randomly issued 


fromthefaxesiee creer ovas St eee ce eee Oe Pee: Oe SEs ia ae 2 
iaPlantsierectyarisinguromidiscoid holdtastsieeeeee eee ee eee meena. 3 
2. Apices truncate to obtuse, pericentrals with thickened end walls which can 

be seenfnronpi the icontexs 50. aa Soe sec tase se C. curvilineata 
2. Apices acute, pericentrals without thickened end walls, only seen through 

theicortexamsyoungestiportions#=--e--eeenaee cee ieee deme eo. C. polyrhiza 
3. Apices obtuse or truncate, apical cell sunken in a terminal pit........... 4 
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3. Apices acute to acuminate or cuspidate, apical cell exposed, occasionally 
masked by numerous)trichoblastsrm cies eieieieriieriersnen enna 5 
4. Branches not constricted at the base, trichoblasts inconspicuous or lacking 
5 site lah Sie lobe wth ott SPORE ORDO ah ed Ce SCI ISAO Rn C. floridana 
4. Branches markedly constricted at the base, trichoblasts conspicuous ....... 
wach Rigg ded, agLOU AS Sah afta eae geet Ie ee oretenc Mae cee OMe C. dasyphylla 


5. Apices acuminate on cuspidatel an. ascertain aeaeenen 6 
§. Apices: aCute® 5 scien ne eleierete ele teidns level epee che) ee) nines a ele 7 
6. Lower main axes 0.2—1.0 mm diameter, ultimate branches less than 350 pm 

diameter, tetrasporangia 55-105 rm diameter ................ C. baileyana 
6. Lower main axes 0.8—2.0 mm diameter, ultimate branches greater than 350 pm 

diameter; tetrasporangia 100-150 xm diameter ........ C. littoralis (in part) 
7. Plants dark purplish red, drying blackish................. C. atropurpurea 
7. Plants dull purplish red to straw colored, not drying blackish ........... 8 


8. Plants with branches similar in size to the axes which bear them........... 
dona da lg ce aT ae chilean aren abet tao a ade cos eam css elt Me av ec ea ee C. tenuissima 
8. Plants with branches markedly more slender than the axes which bear them 
ss SUS aha ea ae Re eRe C. littoralis (in part) 


Chondria atropurpurea Harvey 1853, p. 22, pl. 18E. 

Figures 510—512 

Plants saxicolous or conchicolous, dark purplish red, often black when dried, 
erect to 40 cm tall, terete and firm, 0.8—2.0 mm diameter below, subpyramidal 
in outline, attached by discoid holdfasts; axes somewhat naked of branches be- 
low, above beset with numerous intermixed short and long branches to several 
orders, alternately and irregularly arranged, branches single or fasciculate, linear 
fusiform 0.2—1(—3) cm long, arising from superficial depressions, narrow at the 
base, tapering gradually to acute apices; apical cells protruding from short tufts 
of trichoblasts; tetrasporangia globose, formed in ultimate fusiform, subdentate 
branches; gametangia unknown; cystocarps subspherical to broadly urceolate, to 
1.5 mm diameter, sessile on densely crowded ultimate branches. 

Harvey 1853; Hoyt 1920; Taylor 1960; Schneider 1976; Wiseman and Schnei- 
der 1976. 

Known from the shallow subtidal near Beaufort, N.C., and Charleston, and 15— 
20 m offshore in Onslow Bay, May-December. 

Distribution: North Carolina, South Carolina, Bermuda, southern Florida, Gulf 
of Mexico, Caribbean, Brazil. 

This taxon is probably a form of Chondria tenuissima outlined below and is 
maintained here only for lack of a detailed examination of type material. Wise- 
man (1966) discussed the taxonomic problems associated with this acute tipped 
species. 
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Figures 510-512. Chondria atropurpurea. 510. Habit, scale 0.5 cm. 511. Branch apex, scale 
100 um. 512. Cross section, scale 100 pm. 


Chondria baileyana (Montagne) Harvey 1853, p. 20, pl. 18A. 

Laurencia baileyana Montagne 1849, p. 63. 

Figures 513 and 514 

Plants epiphytic, conchicolous or saxicolous, gregarious, dull purplish red to 
straw colored, erect to 25 cm tall, though usually much less, terete and soft in 
texture, 0.2-1.0 mm diameter below, narrow pyramidal in outline, attached by 
discoid holdfasts; main axes subsimple or with more or less long branches, beset 
with numerous shorter branches 80—200 xm diameter, to 5 mm long, markedly 
tapered at the base, elongate and club shaped with abrupt narrow acuminate tips 
projecting from obtuse apices, apical cells partially obscured by short to long 
tufts of trichoblasts; tetrasporangia globose, 55-105 ym diameter, covering the 
upper three quarters of ultimate branches or in a circumscribing band well be- 
low the apices; spermatangial sori broadly obovate 250—400 ym diameter, 240— 
250 um long, displaced to lateral positions on the ultimate segments; cystocarps 
obovate to broadly urceolate to 1 mm diameter, formed laterally on truncated 
lateral branches which are acute and appear spurlike, subtending the cystocarp 
at maturity. 

Williams 1948a; Brauner 1975; Taylor 1960. As C. tenuissima var. baileyana, 
Hoyt 1920. 

Known from the shallow subtidal of sounds and jetties near Beaufort, N.C., 
and the intertidal at Fort Fisher, on rock, shell, and Zostera, May-June; often 
found drifting. 
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Figures 513, 514. 
Chondria baileyana. 
513. Habit, scale 0.5 cm. 
514. Apex of tetrasporic 





branch, scale 100 pm. 








514 


Distribution: Maritimes to Virginia, North Carolina, ?southern Florida, ?Gulf 
of Mexico, ?Caribbean, Mediterranean. 

Typical forms with club-shaped branches are easily identified, although most 
specimens intergrade with Chondria tenuissima, under which this taxon has 
been placed as a variety in the past, and with C. littoralis. Records of C. bai- 
leyana from North Carolina and more southerly locations have been questioned 
(Taylor 1960, Kapraun 1980a), however, we have observed narrow plants which 
favorably compare with plants from New England. We retain this taxon for the 
present, recognizing that a complete study of the taxa with acute apices from 
tropical and subtropical western Atlantic waters is needed. 


Chondria curvilineata Collins et Hervey 1917, p. 120, pl. II figs 10-11. 

Figures 515 and 516 

Plants epiphytic, dull rosy red to yellowish, prostrate and spreading with erect 
axes 1—3 cm tall, terete and lax, 200—350(—500) 1m diameter, attached by random 
bundles of numerous short, simple, multicellular rhizoids; axes infrequently to 


Figures 515, 516. 
Chondria curvilineata. 
515. Habit, scale 1 mm. 
516. Branch apex, scale 
100 pm. 
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Figures 517, 518. 
Chondria dasyphylla. 
517. Habit, scale 0.5 cm. 
518. Branch apex, scale 
200 pm. 


frequently and irregularly branched, rarely to more than two orders, ultimate 
branches often short, constricted or markedly tapered to the base; apices trun- 
cate to obtuse, apical cells in terminal pits, or slightly projecting from the pits, 
surrounded by short tufts of trichoblasts which can be partially seen on most 
or all apices; distal convex ends of pericentral cells thickened, showing through 
the cortex, showing the axes as somewhat banded, not obvious to the unaided 
eye; outer cortical cells 10—30 um diameter, 40—100 um long; tetrasporangia glo- 
bose, formed in the distal portions of ultimate branches; gametangia unknown; 
cystocarps sessile on the branches. 

Schneider 1975a, 1976. 

Rare, known only from 29—40 m offshore in Onslow Bay, July-August. 

Distribution: North Carolina, Bermuda, Caribbean. 


Chondria dasyphylla (Woodward) C. Agardh 1817, p. xviii. 

Fucus dasyphyllus Woodward 1794, p. 239, pl. 23, figs 1—3. 

Figures 517 and 518 

Plants saxicolous or epiphytic, gregarious, bushy, pale straw colored, light 
brownish or dark purplish to rosy red, erect to 30 cm tall, terete and firm but 
often brittle, 1.0—2.5 mm diameter below, attached by small discoid holdfasts; 
main axes of several long similar branches, each broadly pyramidal in outline 
owing to numerous alternate to opposite longer to shorter secondary branches, 
these beset with short club- or top-shaped ultimate branches, single or fascicu- 
late, 200-600 pm diameter, 2-10 mm long, markedly constricted at the base, 
the older ones becoming uneven or irregularly swollen in contour; apical cells 
sunken in terminal depressions of the obtuse tips occasionally slightly protrud- 
ing and surrounded by conspicuous tufts of trichoblasts; tetrasporangia globose, 
40-165 pm diameter, concentrated near the distal ends to covering the upper 
three quarters of ultimate branches; spermatangial sori broadly ovate to cordate, 
500—600 ym diameter, clustered at the tips on the basal cells of trichoblasts; 
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Figures 519, 520. 
Chondria floridana. 
519. Habit, scale 1 cm. 
520. Branch apex, scale 
0.5 mm. 





520 es 


cystocarps subglobose to broadly ovoid, to 1.0 mm diameter, sessile near the dis- 
tal ends of ultimate branches, the tips often appearing as short spurs. 

Curtis 1867; Hoyt 1920; Williams 1948a, 1949, 1951; Taylor 1957, 1960; 
Schneider 1976; Kapraun 1980a; Hall and Eiseman 1981. As Laurencia dasy- 
phylla, Bailey 1851. As Chondria sedifolia sensu Hoyt 1920; Williams 1948a, 
1951; Taylor 1957, 1960; Schneider 1976, pro parte. As C. floridana sensu Wil- 
liams 1951, pro parte. 

Known year-round in the shallow subtidal near Ocracoke, Beaufort, and Wilm- 
ington, N.C. (in winter found only as decumbent filaments on rock); from inter- 
tidal coquinoid outcroppings at Marineland and on seagrasses at Haulover Cove, 
Indian River, Fla., year-round; and common offshore from 14—60 m in Onslow 
Bay, found year-round as upright plants, although often fragmented in winter. 

Distribution: New Hampshire to Virginia, North Carolina, Bermuda, north- 
eastern Florida to Caribbean, Brazil, Uruguay; elsewhere, widespread in warm 
temperate to tropical seas. 


Chondria floridana (Collins) Howe in W. R. Taylor 1928, p. 170, pl. 34, fig. 3. 

Chondria dasyphylla f. floridana Collins 1906a, p. 111. 

Figures 519 and 520 

Plants conchicolous or saxicolous, pinkish to yellowish red, erect to 20 cm 
tall, terete and lax, 1.5—3.0 mm diameter below, gradually tapering from greater 
to lesser branches, subpyramidal in outline, attached by small discoid hold- 
fasts; main axes branched to four to five orders, regularly alternate, the ulti- 
mate branches straight to curved, cylindrical to somewhat clavate, but not con- 
stricted at their bases, 0.3-0.5 mm diameter, 5-10 mm long; apices obtuse to 
truncate, apical cells sunken in terminal depressions, trichoblasts remaining in- 
conspicuous, soon deciduous; tetrasporangia globose, forming a circumscribing 
band about 1—2 mm below the apices, with few scattered below. 

?Williams 1951; Duke University in herb. 
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Verified only from specimens of various collectors and our own, to date ex- 
clusively from shrimp trawls in 20 m off Beaufort Inlet, N.C., all from July. 

Distribution: North Carolina, southern Florida, Gulf of Mexico, Caribbean, 
Brazil. 

This species has been taken only from a soft shell- and sandy-bottomed area 
not surveyed by Schneider (1976). It is possible that Chondria floridana is 
present in the flora for a more extended period than shown above, but all known 
collections have been made during the limited Carolina shrimp-trawling sea- 
son. All specimens of the Williams (1951) report thus far have been assigned to 
C. dasyphylla—therefore, the report of C. floridana from off New River Inlet re- 
mains in doubt. 


Chondria littoralis Harvey 1853, p. 22. 

Figures 521 and 522 

Plants saxicolous, dull rosy and brownish red to straw colored, erect to 35 cm 
tall, terete and firm in texture, 0.8—2.0 mm diameter below, subpyramidal to 
virgate in habit, attached by discoid holdfasts; axes sparingly branched be- 
low, somewhat paniculately branched above, beset with more or less elongate 


Figures 521, 522. 
Chondria littoralis. 521. 
Habit, scale 0.5 cm. 
522. Branch apex, scale 
0.5 mm. 
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Figures 523, 524. Chondria polyrhiza. 523. Habit, scale 1 mm. 524. Branch apex, scale 
0.3 mm. 


spindle-shaped branches, about 500 um diameter, 1—15(—25) mm long, occa- 
sionally rebranched; apices acute, apical cells either exposed or obtuse with 
acuminate tips, sometimes obscured by prominent tufts of trichoblasts; tetra- 
sporangia globose, 100—120(—150) xm diameter, concentrated in distal portions 
of ultimate branches and main axes; spermatangial sori broadly obovate, about 
450 um in greatest dimension, displaced to a lateral position on the ultimate 
branches; cystocarps single, broadly ovate to urceolate, to 850 um diameter, 
formed laterally on truncated lateral branches. 

Hoyt 1920; Williams 1948a, 1951; Taylor 1960; Schneider 1976, pro parte; 
Kapraun 1980a. As C. sedifolia sensu Schneider 1976, pro parte. 

Known from the shallow subtidal near Beaufort and Wilmington, N.C., and 
in sounds, year-round; common offshore from 14—32 m in Onslow Bay, April- 
September. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil. 

This species is retained in the flora with doubt as it is similar to Chondria 
tenuissima. Only the most typical coarse specimens are easily distinguished, 
these often bearing cuspidate apices. 


Chondria polyrhiza Collins et Hervey 1917, p. 121, pl. II, fig. 12. 

Figures 523 and 524 

Plants epiphytic or saxicolous, pale rosy red, prostrate and spreading, with 
erect axes 5-8 mm tall, terete and somewhat firm, to 525 zm diameter, attached 
by random bundles of numerous short, simple, unicellular and multicellular 
rhizoids; axes infrequently to frequently alternately to irregularly branched, 
somewhat flexuous, these beset with one to two orders of shorter, more slen- 
der branches with more or less constricted bases; apices acute, the apical cells 
exposed or partially covered by short tufts of trichoblasts; pericentral cells not 
seen through cortical layers in older portions, occasionally in younger portions, 
the axes not appearing banded; outer cortical cells 5-15 ym diameter, 25-60 pm 
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Figures 525,526. Chondria tenuissima. 525. Habit, scale 0.5 cm. 526. Tetrasporic branch, 
scale 100 pm. 


long; tetrasporangia globose, formed in the distal portions of ultimate branches, 
these swollen and subdentate in outline; gametangia unknown. 

Kapraun 1980a; Searles 1987, 1988. 

Known from 17—21 m on Gray’s Reef and 30-35 m on Snapper Banks, June- 
August, and as an epiphyte on pelagic Sargassum spp. and from the Masonboro 
Inlet jetty near Wilmington (rare), summer. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil. 


Chondria tenuissima (Goodenough et Woodward) C. Agardh 1822, p. 352. 

Fucus tenuissimus Goodenough et Woodward 1797, p. 215, pl. 19. 

Figures 525 and 526 

Plants saxicolous or conchicolous, dull purplish red to straw colored, erect 
to 25 cm tall, terete and firm in the main branches, soft in the ultimate ones, 
0.5—2.5 mm diameter below, subpyramidal in outline, attached by discoid hold- 
fasts; main axes somewhat simple, or with a few similar main branches, beset 
with numerous long, widely divergent secondary branches 5—8 cm long; ulti- 
mate branches fusiform to linear-lanceolate, 250—500 um diameter, 2—7(—15) mm 
long, narrow at the base, tapering gradually to acute apices, apical cells not ob- 
scured by short tufts of trichoblasts; tetrasporangia subglobose, 40—60(—150) um 
diameter, concentrated near the distal ends of ultimate branches; cystocarps 
ovoid to broadly urceolate, to 1 mm diameter, subsessile or lateral on truncated 
lateral branches or distal portions of main axes. 

Hoyt 1920; Williams 1948a, 1951; Humm 1952; Taylor 1960; Schneider 1976; 
Wiseman and Schneider 1976; Kapraun 1980a. As C. littoralis sensu Schneider 
1976, pro parte. 

Known from the shallow subtidal near Beaufort Inlet, N.C., and Oregon Inlet, 
Port Royal Sound, and from 14—40 m offshore in Onslow Bay, April-September; 
also known from intertidal coquina at Marineland, year-round. 

Distribution: Massachusetts to Virginia, North Carolina, South Carolina, Ber- 
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muda, Georgia, northeastern Florida to Gulf of Mexico, Caribbean, British Isles 
to Portugal, Azores, Mediterranean, Red Sea, West Africa, Indian Ocean. 

Only the most typical specimens can be distinguished from Chondria atropur- 
purea, C. baileyana, and C. littoralis, and all four species are probably members 
of a single species complex under this name. 


Species Excluded 


Chondria sedifolia Harvey 

Plants identified as Chondria sedifolia from North Carolina and more south- 
erly locations have been questioned (Taylor 1960, Kapraun 1980a). We have ex- 
amined specimens first reported for this taxon in the Carolinas (Hoyt 1920) and 
find them to intergrade with the variable C. dasyphylla. Comparison of type 
and authentic material of these two taxa is necessary; however, we can find no 
grounds to retain C. sedifolia in the flora at present. 


Dipterosiphonia Schmitz et Falkenberg 1897 

Plants prostrate and spreading, dorsiventrally organized, attached by unicellu- 
lar rhizoids with discoid or digitate tips, issued from ventral pericentral cells; 
main indeterminate axes flattened to terete, polysiphonous, composed of four to 
six pericentral cells, producing a branch initial from each segment, mostly de- 
veloping into a regular pattern of primary determinate branches with occasional 
irregularly produced indeterminate branches; determinate branches produced 
in distichous pairs, one branched, the other unbranched, becoming polysiphon- 
ous; first-formed determinate branches dorsally and proximally displaced, the 
second-formed, ventrally displaced and more distal; branched determinate axes 
following a distichous pattern of secondary branches similar to that of primary 
branches on indeterminate axes or with distichous secondary branches alternat- 
ing on every other segment; trichoblasts uncommon on axial tips; tetrahedral 
sporangia produced from pericentral cells, one per segment, greatly swelling the 
fertile branched or unbranched determinate branches; dioecious, spermatangia 
formed in cylindrical sori at the base of reduced trichoblasts on the tips of deter- 
minate axes; procarps produced on the second segment of reduced trichoblasts 
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near the tips of determinate axes, carpogonial branches four celled; carposporo- 
phytes within ovoid pericarps, one to two per determinate branch. 


Dipterosiphonia reversa Schneider 1975b, p. 392, figs 3-7. 

Figures 527 and 528 

Plants epiphytic, brownish red, spreading to 2 cm, following the contour of 
the substrate, attached by one-celled rhizoids to 1 mm long, issued from the 
ventral pericentrals; main indeterminate axes terete, 80-105 um diameter, dorsi- 
ventrally organized with five pericentral cells, ecorticate, producing pairs of 
alternately distichous branches; first-formed branch of each pair dorsally and 
proximally displaced, developing into a polysiphonous, determinate or indeter- 
minate branch, producing secondary branches alternately distichous on every 
other segment, 50—75 um diameter below, 20—40 um near the apices to greater 
than 1 mm in length, occasionally branching to the third order; second-formed 
branch initial ventrally and distally displaced, often not developing or growing 
to a few cells in length and aborting, rarely developing into a simple, usually un- 
branched, polysiphonous lateral; sporangia and gametangia unknown. 

Schneider 1975b, 1976; Searles 1987, 1988. 

Rare; known from 28—40 m offshore in Onslow Bay, August, and from 17—21 m 
on Gray’s Reef, July-August. 

Distribution: North Carolina (type locality), Georgia. 

This species is unique among members of the genus Dipterosiphonia in having 
the branched and unbranched members of alternate pairs in reversed sequence 
from all other taxa previously described (Schneider 1975b). 


Herposiphonia Nageli 1846 

Plants prostrate and spreading, often with main axis tips and long uprights grow- 
ing free from the substrate, dorsiventrally organized, attached by mostly unicel- 
lular rhizoids with digitate tips, issued from the distal end of ventral pericentral 
cells, usually one per cell; prostrate indeterminate axes terete to compressed, 
polysiphonous, composed of six to eighteen pericentral cells, ecorticate, dor- 
sally producing erect indeterminate branches alternately on each fourth seg- 
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Figure 529. Herposipho- 
nia delicatula, prostrate 





indeterminate axis tip, 
scale 20 ym. 


ment, these often not greatly developed, the apices inrolled toward the distal 
end of prostrate axes, trichoblasts lacking; erect to subdistichous determinate 
branches or their rudiments, usually produced alternately on each segment, the 
first produced on the side opposite the previously formed indeterminate branch, 
usually arched towards and occasionally overtopping the distal end of pros- 
trate axes, simple or branched, bearing trichoblasts; tetrahedral sporangia, one 
per segment, usually produced in straight series in the middle of the determi- 
nate branches on the side away from prostrate axis tip; dioecious, spermatangia 
formed in conical to linear-conical sori on or replacing trichoblasts in various 
positions on determinate branches; procarps produced on the second segment of 
reduced trichoblasts in various positions on determinate branches, carpogonial 
branches four celled; carposporophytes within ovoid to globular and urceolate 
pericarps, sessile or short stalked. 


Key to the species 


1. Prostrate indeterminate axes 30—45 pm diameter, the tips slightly upturned, 
mostly not overtopped by young determinate branches; spermatangial sori on 
a secund series of trichoblasts on the adaxial surface of determinate branches 
sisal bis ig aes trae ene ae a ent ei oc H. delicatula 
1. Prostrate indeterminate axes greater than 45 pm diameter, the tips strongly 
upturned, overtopped by young determinate branches; spermatangial sori on 
trichoblasts spiraled on the upper half of determinate branches... H. tenella 


Herposiphonia delicatula Hollenberg 1968b, p. 540, figs 1A—B, 2H, 3. 

Figure 529 

Plants epiphytic, dark rosy to brownish red, bearing uprights from the spread- 
ing, entangled axes, attached by rhizoids with digitate and frequently multicel- 
lular tips; prostrate indeterminate axes 30—45 pm diameter with seven to eight 
pericentral cells, the segments one to two times as long as broad, bearing three 
upright determinate branches between indeterminate branches, bare nodes un- 
common but as many as four in succession, the tips only slightly upturned and 
not overtopped by young determinate branches; erect indeterminate branches 
mostly remaining short; determinate branches simple, slightly arched towards 
the axial tips, 30—40 ym diameter with six to eight pericentral cells and twelve 
to fifty-three segments long, each one to one and a half (to two) times as long 
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as broad, apically bearing short tufts of three to four spirally arranged and one 
to three times dichotomously branched deciduous trichoblasts, occasionally not 
present on vegetative specimens, leaving obvious spiraled scar cells; tetraspo- 
rangia globose, to 60 1m in diameter, formed in a single, straight series of five to 
thirty-two, giving the fertile branch a nodulose appearance, in various portions 
of determinate branches; spermatangial stichidia lanceolate, with one to four 
sterile tip cells, to 25 pm diameter and 80 pm long, formed singly or in an adaxial 
secund series below the tips of determinate branches; cystocarps ovoid, 0.2 mm 
diameter, one to two forming in median positions of determinate branches, with 
obvious ostioles. 

Hollenberg 1968b; Morrill 1976. 

On shallow subtidal Codium at Radio Island jetty, July-August. 

Distribution: North Carolina, Central Pacific islands. 

Although Cribb (1983) has questioned whether Herposiphonia delicatula is 
distinct from H. tenella, Morrill (1976) corroborated and added to the specific 
sexual distinctions in the original description (Hollenberg 1968b). Vegetative 
specimens of the two taxa are difficult to separate. It is probable that if more of 
the collections of Herposiphonia from the area contained fertile gametophytes, 
the geographic range of H. delicatula would be extended. 


Herposiphonia tenella (C. Agardh) Nageli 1846, p. 238, pl. 8. 

Hutchinsia tenella C. Agardh 1828, p. 105. 

Figures 530—533 

Plants epiphytic, saxicolous, epizoic, lignicolous or conchicolous, dark rosy 
to brownish and purplish red, bearing uprights from the spreading, entangled 
axes, attached by unicellular or few-celled rhizoids, often with digitate tips; 
prostrate indeterminate axes 50—90(—100) um diameter with seven to ten peri- 
central cells, classically bearing three determinate branches between shorter, 
indeterminate branches or primordia, but bare nodes and irregular branching 
patterns occasionally common, determinate branch tips strongly upturned and 
curled back towards the axes, with young determinate branches curling towards 
them and mostly overtopping; erect indeterminate branches usually remain- 
ing short and erect, approximately 0.2 mm long, 20—25 um diameter at the 
base, some lengthening and spreading laterally over the substrate; determinate 
branches simple, slightly constricted at the base and somewhat narrower than 
prostrate axes, gradually arching towards the axial tips, 1—-2(—8) mm tall, 30— 
70 um diameter, eleven to forty-five segments long, each one to two (to five) times 
as long as broad, bearing spirally arranged, dichotomously branched tricho- 
blasts, occasionally not present, but leaving obvious spiraled scar cells; tetra- 
sporangia globose, 35-60 ym in diameter, formed in a single, mostly unbroken 
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Figures 530-533. Herposiphonia tenella. 530. 
Prostrate indeterminate axes showing origin of up- 
right indeterminate and determinate branches, scale 
50 um. 531. Prostrate axis and determinate branches, 
scale 100 pm. 532. Prostrate axis tip, scale 25 ym. 
533. Detail of indeterminate upright axis, scale 

25 pm. 
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straight series of ten to thirty, giving the fertile branch a nodulose appearance, 
in various portions of determinate branches; spermatangial stichidia cylindrical 
with one to two sterile tip cells and four to five internal segments, formed on 
unbranched, spirally arranged trichoblasts, usually one on each segment of the 
upper half of determinate branches; cystocarps ovoid when immature, becoming 
globular, 0.3—-0.5 mm diameter, single on short polysiphonous stalks with obvi- 
ous necks and ostioles. 

Hoyt 1920; Williams 1948a, 1949; Taylor 1960; Brauner 1975; Morrill 1976; 
Kapraun 1980a. ?As H. secunda sensu Blomquist and Pyron 1943. As H. tenella 
forma secunda sensu Wiseman and Schneider 1976. 

Common on intertidal and shallow subtidal plants, especially Padina and Dic- 
tyota, and animals, especially Styela, Bugula, oysters, and barnacles, as well 
as rock and pilings throughout the Carolinas, year-round, reproducing July- 
September and losing trichoblasts during the coldest months. 

Distribution: North Carolina, South Carolina, Bermuda, northeastern Florida 
to Gulf of Mexico, Caribbean, Brazil; elsewhere, widespread in tropical and sub- 
tropical seas. 

Many workers have considered this a variety of Herposiphonia secunda 
(C. Agardh) Falkenberg (Wynne 1985a), but we here follow others (Bargesen 
1915; Morrill 1976; Cordeiro-Marino 1978) in recognizing key sexual distinc- 
tions between them, specifically spermatangial structure and position and cysto- 
carp position. All of the vegetative specimens located in the flora conform to 
Morrill’s (1976) strict concept of H. tenella with spiraled, not strictly tufted 
and terminal, trichoblasts. Taylor (1960) followed the classical line in distin- 
guishing these similar species: H. secunda with few to several bare nodes be- 
tween uprights, H. tenella lacking bare nodes. H. tenella specimens from our 
area with some bare nodes are not uncommon, nor are they elsewhere (Morrill 
1976). Thus, position of male and female gametangia as well as trichoblasts on 
determinate axes, rather than presence or absence of bare nodes, is the determin- 
ing distinction between H. tenella and H. secunda. The only report of a collec- 
tion of H. secunda in the flora was from the drift in North Carolina (Blomquist 
and Pyron 1943), and a voucher could not be located. Other reports merely ac- 
cepted this drift report for summary listings in North and South Carolina. 


Laurencia Lamouroux 1813, nom. cons. 

Plants erect, often bushy, with one or several axes arising from common discoid 
holdfasts, often several plants closely clustered; axes polysiphonous, with large, 
hyaline, often isodiametric, inner cortical cells obscuring the pericentral cells 
below the apices, outer layer or layers of smaller, rounded cortical cells densely 
pigmented; axes fleshy to cartilaginous, terete to flattened, radially or pinnately 
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branched; branches forming on the basal cells of trichoblasts at apices, sparse 
to dense ultimate branchlets often short, clavate, constricted little or not at all 
at the bases, but expanding in diameter to the apices; fertile branchlets similar 
or occasionally reduced and clustered; all axes terminating in single apical cells 
sunken in shallow depressions (pits) and surrounded by tufts of evanescent, 
rudimentary, branched trichoblasts; tetrahedral sporangia embedded beneath 
the outermost cortical layer, produced from parenchymatous derivatives of peri- 
central cells; sporangia numerous and irregularly scattered below the branchlet 
tips, often giving the surface a rough texture; dioecious, spermatangia hyaline, 
formed on paniculate trichoblasts, sori cylindrical, ovoid to dolioform, densely 
clustered in terminal bowl-shaped to cryptlike apical pits; procarps produced 
on the second cells of truncated, three-celled trichoblasts within terminal pits, 
carpogonial branches four celled; carposporophytes radiating from basal fusion 
cells surrounded by pseudoparenchymatous, multilayered pericarps; cystocarps 
sessile, ovoid to globose, displaced to a lateral position on ultimate branchlets. 


Key to the species 


i} Plants teretelonslightlyicompressede eee ee ree er eee ne cn teen 2 
ie elantsidistinetivatlattencdianeenee ere nenenine teeter L. pinnatifida 
2. Plants alternately radially to irregularly branched throughout; densely beset 

WitihiShOnt tUbeRcilateroranc lil Chore tilt nttnnene L. poiteaui 


2. Plants dichotomously to pseudodichotomously branched (at least below), 
subcorymbose above; short, cylindrical branchlets clustered near the apices 
5 rea ta ee eT en Ey L. corallopsis 


Laurencia corallopsis (Montagne) Howe 1918, p. 519. 

Sphaerococcus corallopsis Montagne 1842b, p. 49. 

Figures 534 and 535 

Plants saxicolous or conchicolous, brownish to dark rosy red, often encrusted 
with calcareous red algae or bryozoans, to 16 cm tall, terete but often com- 
pressed in upper portions, firm in texture, attached by either small or overlap- 
ping, branched cartilaginous holdfasts; when young, 2—4 cm plants consisting 
of compact dichotomously to pseudodichotomously branched clusters without 
short clavate branchlets, later developing into longer, more distantly branched 
main axes, dichotomously to pseudodichotomously branched below, more ir- 
regular, opposite to alternate above becoming subcorymbose, beset with few 
to numerous short, clavate, often forked branchlets, usually clustered and be- 
coming densely bunched, 1—4 mm long; axes and branches uniform, 1-2 mm 
diameter, the obtuse tips usually swollen and forked, bases slightly constricted; 
outermost cortical layer composed of compact, various-sized angular isodiamet- 
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Figures 534, 535. Laurencia corallopsis. 534. Habit, scale 1 cm. 535. Cross section, scale 
200 pm. 


ric to rectangular cells (as viewed from the surface), to 50 .m diameter in greatest 
dimension; tetrasporangia obovoid to subglobose, 60—100 1m long, concentrated 
near the distal ends of ultimate branchlets; cystocarps subglobose to broadly 
ovoid with obvious necks, sessile near the distal end of ultimate branchlets. 

Schneider and Searles 1973; Schneider 1976; Kapraun 1980a. 

Common offshore from 20—60 m in Onslow Bay and from near-shore ledges 
off Wilmington, April-December. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Philip- 
pines. 

Older specimens of this species do not adhere well to herbarium paper. 


Laurencia pinnatifida (Gmelin) Lamouroux 1813, p. 130. 

Fucus pinnatifidus Gmelin 1768, p. 156. 

Figure 536 

Plants saxicolous, purplish to rosy red, to 15 cm tall, strongly compressed and 
firm to cartilaginous in texture, attached by small discoid, cartilaginous hold- 
fasts, each issuing one to several upright axes; axes oppositely to alternately 
pinnate, branching to four orders; ultimate branchlets short and lanceolate to 
clavate, branchlets 2-3 mm long; axes and branches broadest in the middle, 1— 
3 mm diameter, tapering slightly to the bases and apices, the tips obtuse; outer- 
most cortical layer composed of irregularly rounded to elongate cells as viewed 
from the surface, to 45 um diameter in greatest dimension; tetrasporangia obo- 
void to subglobose, 25—35 pm long, concentrated in subapical bands in ultimate 
branchlets; spermatangia in one to four cryptlike apical pits in clavate ultimate 
branchlets; cystocarps broadly ovoid with obvious necks, to 1.2 mm diameter, 
sessile near the distal end of ultimate branchlets. 

Schneider and Searles 1975; Schneider 1976. 

Known only from 24—45 m in Onslow Bay, June-August. 

Distribution: North Carolina, southern Florida, ?Caribbean, Brazil, Norway to 
Portugal, Azores, Mediterranean, ?West Africa. 
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Figure 536. Laurencia pinnatifida, scale 1 cm. LE 


This species may have been collected from the area as early as 1906 (Hoyt 
1920), but the battered drift specimen could not be positively identified at the 
time, and vouchers cannot be located. Since its discovery in North Carolina 
(Schneider and Searles 1975), only tetrasporic specimens have been collected. 
Our plants are not nearly as broad as the European specimens, nor are they as 
densely branched (Saito 1982), but the overall habit and anatomy are compa- 
rable. 


Laurencia poiteaui (Lamouroux) Howe 1905, p. 583. 

Fucus poiteaui Lamouroux 1805, p. 63, pl. XXXI, figs 2, 3 [“poitei”]. 

Figure 537 

Plants saxicolous or conchicolous, pale straw colored, pinkish green, or pur- 
plish to dark rosy red, often encrusted with calcareous red algae or bryozo- 
ans, to 15(—20) cm tall, terete and cartilaginous in texture, attached by small 
discoid holdfasts; main axes much and alternately to irregularly branched, 
0.5—-1.5 mm diameter, some branch systems virgate in outline, most irregular; 
axes generally diminishing in size from one order to the next, tips obtuse to 
slightly swollen, upper branches occasionally slightly flattened, beset, except at 
naked tips with few to numerous short, 0.5—2.0 mm, cylindrical branchlets, 0.3— 
1.0 mm diameter, occasionally tuberculate; outermost cortical layer composed 
of densely packed, irregularly rounded to elongate cells (as viewed from the sur- 
face), to 20 pm diameter in greatest dimension; tetrasporangia obovoid to subglo- 
bose, 90—130 pm long, concentrated near the broadened distal ends of ultimate 
branchlets; cystocarps subglobose to broadly ovoid with obvious necks, sessile 
near the distal end of ultimate branchlets. 

Blomquist and Pyron 1943; Taylor 1960; Schneider 1976; Schneider and 
Searles 1979; Kapraun 1980a. As L. tuberculosa and L. tuberculosa var. gemmi- 
fera sensu Hoyt 1920. ?As L. scoparia sensu Williams 1951. 

Common in certain areas offshore from 15—40 ppm in Onslow Bay, year-round, 
and less commonly from shallow subtidal on most jetties and free-living in bays 
and estuaries during summer. 
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Figure 537. Laurencia poiteaui, scale 1 cm. 


Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil. 

This taxon has previously been listed as Laurencia poitei (refer to Silva et al. 
[1987] for the orthographic clarification). All of the specimens attributed to 
L. tuberculosa and var. gemmifera by Hoyt (1920) have been found to conform to 
more recently collected specimens of L. poiteaui (Schneider 1976), none having 
the mammillate cortical cell projections found in L. gemmifera (Taylor 1960). 
Monographic treatment of the western Atlantic species of Laurencia is sorely 
needed. 

In the offshore reef and fishing area first sampled by Hoyt and Radcliffe (Hoyt 
1920, map 3; Schneider 1976, fig. 1), Laurencia poiteaui is one of the dominant 
seaweeds, reaching its peak biomass in August (Schneider and Searles 1979). 
This 30 m site was found to be the most productive area for benthic algae off- 
shore in the Carolinas (Schneider and Searles 1979). 


Questionable Record 


Laurencia filiformis (C. Agardh) Montagne 1845, p. 125. 

Chondria filiformis C. Agardh 1822, p. 358. 

As L. scoparia, Williams 1951. 

No voucher specimens are known with the characteristics given for Laurencia 
filiformis (Rodriguez de Rios and Saito 1985; as L. scoparia, Taylor 1960), and 
numerous offshore collections have not included this taxon reported off New 
River Inlet (Williams 1951). Until new collections are found to reestablish L. fili- 
formis in the Carolinas, the above report is considered questionable. 


Lophocladia Schmitz 1893 


Species Excluded 


Lophocladia trichoclados (Mertens in C. Agardh) Schmitz 

This taxon was reported from an offshore reef in Onslow Bay by Williams 
(1951); however, no vouchers have been located, nor has it been recollected. It is 
possible that the plants collected were Wrightiella tumanowiczii, a related plant 
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known from offshore depths similar to those of Williams’ report (see following 
account). Wrightiella bears few to many spur branchlets, unlike Lophocladia; 
plants with very few such branchlets could easily be confused with Lophocla- 
dia. Until a new collection of this taxon from the Carolinas is confirmed, it is 
excluded from the flora. 


Micropeuce J. Agardh 1899 

Plants erect, bushy, radially organized, arising from modest to massive discoid 
holdfasts, often bearing one or more uprights; indeterminate axes terete, poly- 
siphonous, with five pericentral cells, heavily corticated below the tips by de- 
scending rhizoids, producing at the tips a spiral sequence of branch initials, 
one on each transversely divided apical cell prior to pericentral cell forma- 
tion, each initial developing into a persistent, monosiphonous, alternately to 
pseudodichotomously branched, pigmented, determinate trichoblast; secondary 
indeterminate axes produced from basal cells of some trichoblasts, becoming 
long branches similarly beset with trichoblasts and indeterminate branches; 
tetrahedral sporangia, one per segment, acropetally developed in a spiral series 
in the upper portions of indeterminate axes, giving the axes twisted, nodulose 
appearances; dioecious, spermatangia formed in cylindrical sori replacing the 
entire trichoblast or a branchlet of the trichoblast, borne on short monosiphon- 
ous bases, with or without sterile tips; procarps produced on the second segment 
of reduced trichoblasts near the tips of indeterminate axes, carpogonial branches 
four celled; carposporophytes within ovoid to urceolate pericarps, borne singly, 
rarely paired. 


Micropeuce mucronata (Harvey) Kylin 1956, p. 511. 

Dasya mucronata Harvey 1853, p. 63. 

Figure 538 

Plants saxicolous, brownish to rosy red, to 20 cm tall, attached by large car- 
tilaginous holdfasts, each bearing one or more uprights; major axes terete, to 
1.5 mm diameter in lower portions, indeterminate branching irregular, a branch 
usually produced at some distance from the previous one, the axes of at least 
the upper two thirds of the plant beset with persistent, pigmented, determinate 
trichoblasts, giving the plant as a whole a bushy appearance, the tips often ap- 
pearing ocellate; trichoblasts issued spirally, one per axial cell, alternately to 
pseudodichotomously branched to four to six orders, divaricate, 0.6—1.0 mm 
long, basal cells clavate, 30—70 ym diameter, 50-130 pm long, median cells 
clavate to dolioform and cylindrical, 35—50 zm diameter, 90-120 ppm long, taper- 
ing to mucronate tips, some trichoblast apices ending in flagelliform, rhizoidal, 
lightly pigmented filaments, more common at the tips of indeterminate axes; 
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Figure 538. Micropeuce mucronata, scale 3 mm. 


tetrasporangia globose, 90—150 tm diameter, in long spiral series at the tips of 
nodulose fertile indeterminate axes; spermatangial stichidia conical to linear- 
conical, terminal, subterminal or intercalary on trichoblasts, 60—90 um diame- 
ter, 130—150 um long, many per trichoblast system near the tips of indeterminate 
axes; cystocarps urceolate, ovate or subspherical, 0.3-0.7 mm diameter, 0.3— 
1.0 mm long, with obvious necks and ostioles. 

Schneider 1976; Kapraun 1980a. As Brongniartella mucronata, Hoyt 1920; 
Taylor 1960. 

Common offshore in Onslow Bay from 14—35 m, year-round, reaching peak 
abundance from July-September; also known from the inshore ledges of the 
Wilmington area. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, Pacific Mexico. 

Most often confused with Dasya, Micropeuce can be distinguished by its per- 
sistent short trichoblasts with mucronate tips and monopodial growth at the 
apex. In Brazil, this plant was first described as Dasya sertularioides (Howe and 
Taylor 1931), and later placed in a new genus, Heterodasya (Joly and Oliveira F. 
1966) before being synonymized with Micropeuce mucronata (Oliveira F. 1977). 


Polysiphonia Greville, 1823, nom. cons. 

Plants erect and sparse to bushy, or prostrate and spreading, radially organized, 
arising from discoid to fibrous holdfasts or from prostrate axes anchored by 
unicellular or multicellular rhizoids, one to many per segment; indeterminate 
axes terete, polysiphonous with four to twenty-four pericentral cells, these 
straight or spiraled around axial rows, ecorticate to heavily corticated, mostly 
by division of pericentral cells, producing at the tips a spiral sequence of branch 
initials on every other, or greater distanced, axial cell prior to pericentral cell 
formation, each initial developing into an often deciduous, unbranched to alter- 
nately or pseudodichotomously branched, hyaline, determinate trichoblast or 
secondary indeterminate polysiphonous axis; in some, secondary indeterminate 
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axes produced from the base of occasional trichoblasts; deciduous trichoblasts 
often leaving persistent scar cells; polysiphonous axes branched from one to 
several orders; tetrahedral sporangia, one per segment, acropetally developed 
in straight or spiral series in upper portions of indeterminate axes; dioecious, 
spermatangia formed in short- to long-conical or cylindrical sori on special hya- 
line branchlets exogenously developed from scar cells, or directly from tricho- 
blasts, borne on short monosiphonous bases, with or without sterile tips; pro- 
carps produced on the second segment of reduced trichoblasts near the tips of 
indeterminate axes, carpogonial branches four celled; carposporophytes within 
spherical, ovoid to urceolate pericarps, with or without necks, with obvious osti- 
oles, borne singly. 

Polysiphonia is represented in the flora by sixteen species, and some are in 
need of further taxonomic clarification. In a major taxonomic study of Poly- 
siphonia in North Carolina, Kapraun (1977a) collected nine species, and later 
work revealed four more (Kapraun 1980a). Richardson (1987) has reported seven 
species from coastal Georgia waters. Those reports have been supplemented by 
additional species records (Brauner 1975, Schneider 1976, Kapraun and Searles 
1990). To date, several of the Polysiphonia species from North Carolina have 
been studied in culture (Kapraun 1977c, 1978a, 1978c, 1979). A difficult genus 
to pin a species tag on (Taylor 1960), vegetative characteristics are the most re- 
liable for distinguishing species (Hollenberg 1942). For species with some over- 
lap in characteristics, several options for separating species are given in the key 
below. Without enough of the characteristics used in this key, some specimens 
with four pericentral cells are best determined as simply Polysiphonia sp. 


Key to the species 


1. Plants with four pericentral cells per axial segment ................... 2 
1. Plants with more than four pericentral cells per axial segment......... 14 
2. Plants erect, arising from discoid holdfasts, never becoming prostrate and 

SPTreEadimg's wcciec. eis arh eae aes SI 3 
2. Plants prostrate and spreading or initially erect and secondarily attached and 

SPPCAGINIG 2 cis.c% aS SRR ear Mee ee etek evo nee eee 5 
3) Branchesfanisinganithelaxt| sioftrichoblasts ise eee ene tener it 4 
3a. Branchesireplacingitrichoblastsmeer emer eee eer P. gorgoniae 
4. Plants'corticatediatathe basetmaec meena ea eee P. harveyi 
AsPlantsjiecorticateithroughoute ree eee err ier P. binneyi 
5. Prostrate axes with rhizoids as long or short extensions of ventral pericentral 


cells) pit-connectionsilackingeeeeee eee eee ee eee eee 6 
5. Prostrate axes with rhizoids cut off, pit-connected to ventral pericentral cells 
Shay ahigi Des evsellaile Tel cGi Tos alcowek delle alta GAVGAANG) MOIR OMe Mer RONG R OH Re Reem enn heen eee nea rere mee 10 
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. Branches replacing trichoblasts in the developmental sequence at apices 


SPT ay Mee ie aha eee tae Mee chee us iananalabaua oisie nem iavalis alot Bidtalia alale LiSieSla aie Dieyemiake vtec ie 
. Branches forming in the axils of trichoblasts at apices ...... P. havanensis 
. Plants restricted to brackish water environments.......... P. subtilissima 
. Plants not restricted to brackish water environments .................. 8 


. Plants small, erect axes to 2 cm tall; tetrasporangia 40-60 ym diameter; 


spermatangial branches replacing trichoblasts, not lateral on them ...... 9 


. Plants large, erect axes to 10 cm tall; tetrasporangia 65-90 um diameter; 


spermatangial branches lateral on lower segments of trichoblasts......... 
Tae POPE Ce tet Pn tn Pear meat een, saree Ne pea Re ok P. urceolata 


. Plants with scar cells, remnant bases of deciduous trichoblasts; trichoblasts 


simple to twice branched; cystocarps urceolate............... P. atlantica 
. Plants lacking scar cells; when present, trichoblasts branched to four orders; 
CY StOCALpS OVOlG erty hee oe Oe as P. scopulorum v. villum 
Branches forming in the axils of trichoblasts at apices................. 11 
Branches not forming in the axils of trichoblasts ..................... 12 
Plants 1—2 cm tall, branching alternate; cells surrounding cystocarp ostioles 
similar-sized to other pericarp cells ..................... P. flaccidissima 


Plants 3-12 cm tall (larger if planktonic), branching pseudodichotomous; 
cells surrounding cystocarp ostioles larger than other pericarp cells ...... 

eR eee eee RNS So a UES he lee ave rere ce esteneiee P. breviarticulata 
Branches replacing trichoblasts in the developmental sequence at apices, en- 
dagenotislvidevelopedsyisces Sc inns ne ee ok tn aaa aes aed 13 
Branches exogenously forming only from scar cells of trichoblasts ........ 
PT TATE Th Re AT TS le ae etd eR oe esate? P. pseudovillum 
Plants small, to 2 cm tall; branching mostly pseudodichotomous; cystocarps 
200-300 um diameter, the ostioles ringed by cells larger or the same size as 
those in the middle of the pericarp...................... P. sphaerocarpa 
Plants taller than 2 cm; branches distinctly alternate; cystocarps to 200 nm 
diameter, the ostioles ringed by cells shorter than those in the middle of the 


PCLICALP esses Sak oss cine sa eee oe terme eneyone alist erie aw P. ferulacea 
Plants with five to six pericentral cells per axial segment ..... P. denudata 
Plants with seven or more pericentral cells per axial segment.......... 15 
Plants arising from prostrate, spreading filaments, with seven to twelve peri- 
central cells; tetrasporangia less than 60 um diameter ................. 16 


Plants erect from discoidal holdfasts, with twelve to sixteen pericentral 
cells; tetrasporangia 60-100 ym diameter .................. P. nigrescens 
Plants with seven to eight pericentral cells, branches forming in the axils of 
trichoblasts at apices, trichoblasts without conspicuously broadened supra- 
basal cells; rhizoids issued from the proximal ends of pericentral cells; tetra- 
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sporangia 30—35) [Im diameterser ire erie ine i einen P. tepida 
16. Plants with eight to twelve pericentral cells, branches replacing trichoblasts 
in the developmental sequence at apices, trichoblasts with conspicuously 
broadened suprabasal branch cells above small rounded basal cells; rhizoids 
issued from the distal ends of pericentral cells; tetrasporangia 40-55 jm 
diameter. 48.2 eS ee P. howei 


Polysiphonia atlantica Kapraun et J. Norris 1982, p. 226, figs 107a—c. 

Figures 539-542 

Plants saxicolous, lignicolous, or epiphytic, brownish and purplish red to 
blackish, prostrate indeterminate axes spreading and forming mats, attached by 
numerous unicellular rhizoids, giving rise to erect indeterminate axes 1—2 cm 
tall; prostrate axes 60—100 xm diameter, with obvious apical cells and ecorti- 
cate segments two to three diameters long with four pericentral cells, the tips 
curved upwards, axes showing conspicuous scar cells from deciduous determi- 
nate trichoblasts and giving rise to erect axes from every fourth to sixth seg- 
ment; rhizoids mostly issued centrally from pericentral cells and formed in 
open connection with them, with or without digitate tips; erect axes slightly 
narrower than prostrate axes, pseudodichotomously branched below, sparsely 
branched above, branches replacing trichoblasts in developmental sequence at 
apices, trichoblasts usually lacking, occasionally persistent, simple to twice 
branched; adventitious branching rare; tetrasporangia globose to ellipsoid, 40— 
60 ym diameter, in long, straight, usually continuous series in upper half of 
erect axes, causing the segments to swell when mature; spermatangial sori on 
one- to few-celled stalks, cylindrical, to 40 im diameter and 180 pm long, form- 
ing from entire trichoblast primordia on tips of erect axes, without sterile tip 
cells; cystocarps short stalked to sessile, formed centrally on erect axes, urceo- 
late, to 200 4pm diameter and 250 pm long, with obvious necks and ostioles. 

Searles 1987, 1988. As P. macrocarpa sensu Williams 1948a, 1949; Humm 
1952; Taylor 1960; ?Schneider 1976; Kapraun 1977a, 1980a; Richardson 1986, 
1987. As P. gorgoniae sensu Richardson 1987. 

Known from lower intertidal rocks and pilings throughout the Carolinas and 
Georgia and Marineland, Florida, and from the air-water interface of floating 
buoys, reaching peak size and abundance June-September, but present year- 
round as decumbent mats; common from 17—21 m on rock at Gray’s Reef and 
30-35 m on Snapper Banks, June-August. 

Distribution: North Carolina, Georgia, Bermuda, northeastern Florida to Gulf 
of Mexico, Caribbean, Brazil, British Isles to Portugal, Mediterranean, Adriatic, 
West Africa, Indian Ocean. 
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Figures 539-542. Polysiphonia atlantica. 539. Erect axis tip with trichoblasts, scale 
20 um. 540. Erect axis tip without trichoblasts, scale 15 pm. 541. Axis with tetrasporangia, 
scale 100 pm. 542. Prostrate axis with rhizoid, scale 50 pm. 


Kapraun and Norris (1982) abandoned usage of the name Polysiphonia macro- 
carpa Harvey in Mackay (1836) for plants classically applied to that taxon as it is 
a later homonym of P. macrocarpa (C. Agardh) Sprengel (1827), a plant in need 
of further investigation (Womersley 1979). Thus, the new name, P. atlantica, was 
chosen for this widespread taxon. 

Plants reported as Polysiphonia macrocarpa for offshore in North Carolina 
(17-30 m, July-September; Schneider 1976) differ greatly from inshore popula- 
tions of P. atlantica as outlined above, but do not closely fit any other species 
currently reported for the area. Although these specimens have rhizoids in open 
connection with ventral pericentral cells and branches which replace tricho- 
blasts at apices, the plants are much larger than P. atlantica and P. scopulo- 
rum var. villum. Unlike these species and the larger P. urceolata, the offshore 
specimens have compact, spiraled tetrasporangia in numerous short adventi- 
tious branches. Clearly, these deep-water plants need further attention to dis- 
cover whether they belong to a taxon not currently reported for the area or rather 
represent ecotypic variation in one of the species listed in this section. 


Polysiphonia binneyi Harvey 1853, p. 37. 

Plants epiphytic, dark brownish to rosy red, 0.5—3 cm tall, attached by small 
discoid holdfasts, each issuing one or more erect indeterminate stiff axes, ecorti- 
cate, lower segments issuing rhizoids for secondary attachment, in open con- 
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nection with pericentral cells; erect indeterminate axes pseudodichotomous and 
alternate below, alternate above, becoming bushy, axes 68-380 pm diameter, seg- 
ments one to two and a half diameters long, with four pericentral cells; branches 
forming in the axils of trichoblasts at apices, often numerous short, branched, 
adventitious branches issued directly from scar cells below; trichoblasts persis- 
tent at the apices; tetrasporangia globose, 56—80 tm diameter, in short, compact 
spiral series below apices causing the segments to swell when mature; sperma- 
tangial sori borne laterally on lower segments of trichoblasts, cylindrical, 25— 
37(—50) pm diameter, 100—150(—200) pm long, mostly with two to three sterile 
tip cells; cystocarps short stalked, formed in upper branches, urceolate to sub- 
globose, 190—420 ttm diameter, with broad ostioles, without necks. 

Hall and Eiseman 1981. 

Known as an epiphyte of sea grasses in Haulover Cove, Indian River, Florida, 
year-round. 

Distribution: Bermuda, northeastern Florida to Gulf of Mexico, Caribbean, 
Brazil. 

In the flora, Polysiphonia binneyi is most similar to P. harveyi and P. hava- 
nensis. Several specimens need to be examined, including immature as well as 
mature fertile ones, to insure proper identification. 


Polysiphonia breviarticulata (C. Agardh) Zanardini 1840, p. 203. 

Hutchinsia breviarticulata C. Agardh 1824, p. 153. 

Figures 543 and 544 

Plants epiphytic or planktonic, brownish to purplish red; attached plants with 
prostrate indeterminate axes spreading and forming mats, affixed by numerous 
unicellular rhizoids, giving rise to erect indeterminate axes 3-12 cm tall; rhi- 
zoids issued proximally from lower pericentral cells, occasionally more than 
one per cell, pit-connected to them, with or without digitate tips; main axes with 
four pericentral cells, segments to 500 pm diameter and 250-500 pm long be- 
low, older ones sometimes lightly corticated by rhizoids, above 80-140 ym 
diameter with segments one to one and a half diameters long and ecorticate; 
erect axes tapering towards the apices, pseudodichotomously branched, fastigi- 
ate; branches arising in the axils of trichoblasts at the apices, below arising 
exogenously from conspicuous scar cells from deciduous determinate tricho- 
blasts, constricted at the base, distinctly narrower than the axes producing them, 
mostly abundant and narrow angled to the axes; trichoblasts, when present, 
dichotomously branched to several orders; tetrasporangia globose, 50—75 tm 
diameter, in spiral series in upper portions of plants causing the segments to 
swell slightly when mature; spermatangial sori on one-celled stalks, cylindri- 
cal, 25—40 pm diameter and 80—120 pm long, forming in place of lower branches 
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Figures 543, 544. Polysiphonia breviarticulata. 543. Axis with 
lateral branch, scale 50 pm. 544. Prostrate axis with rhizoids, 
scale 100 pm. 
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on trichoblasts near branch apices, without sterile tip cells; cystocarps short 
stalked, spherical to ovoid, 340-450 ym diameter, with broad ostioles sur- 
rounded by larger sized cells than the rest of the pericarp, without necks. 

Kapraun and Searles 1990. 

Known as an epiphyte of Zostera and macroalgae in the sounds near Wrights- 
ville Beach, December-June, and perennating as free-living plants near the sea 
floor, at times reaching bloom proportions and cast ashore in the drift on Caro- 
lina beaches. 

Distribution: North Carolina, South Carolina, West Indies, Mediterranean, 
Adriatic, Canary Islands. 

A planktonic bloom of this species was observed during the spring and sum- 
mer of 1988, with large quantities washing ashore and into the sounds between 
Cape Lookout and Myrtle Beach. Kapraun and Searles (1990) noted that the 
bloom coincided with unseasonably cool surface temperatures in the area which 
remained below normal into June. Attached plants in southeastern North Caro- 
lina have a biomass and reproductive peak in March-April. 

Free-living plants have polysiphonous axes branched to several orders and 
mostly lack trichoblasts and reproductive structures. Unlike attached plants, 
these planktonic forms have axes only to 210 um diameter but have much longer 
segments, five (to eight) diameters long. The identification of these specimens 
was considered tentative by Kapraun and Searles (1990) as the type specimen 
from the Adriatic Sea was unavailable. 


Polysiphonia denudata (Dillwyn) Greville ex Harvey 1833, p. 332. 

Conferva denudata Dillwyn 1809, p. 85. 

Figures 545 and 546 

Plants epiphytic, saxicolous, lignicolous, or conchicolous, brownish to dark 
purplish red, mostly to 15, occasionally to 25 cm tall, initially attached by small 
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Figures 545, 546. 
Polysiphonia denudata. 
545. Habit, scale 250 ym. 
546. Erect axis tip, scale 
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discoid holdfasts, later becoming secondarily attached by numerous unicellu- 
lar rhizoids, forming large, loose tufts; indeterminate axes sparsely branched 
and 100—750 um diameter below, much and alternately to pseudodichotomously 
branched above, ecorticate or slightly corticated at the bases, segments one (to 
three) diameter long with five to six pericentral cells, axes showing scar cells 
from deciduous determinate trichoblasts; secondary axes widely angled, nar- 
rower and more lax than lower portions of primary axes, 100—170 tum diameter, 
tapering even more to the ultimate branches, 33—45 pm diameter; rhizoids issued 
from the proximal ends of pericentral cells, pit-connected to them; branches 
forming in the axils of trichoblasts at apices, trichoblasts usually lacking, occa- 
sionally persistent on rapidly developing axes; tetrasporangia subglobose to 
wide ellipsoid, 50—85 tm diameter, in long, straight series in upper half of erect 
axes causing the segments to swell slightly when mature; spermatangial sori 
borne laterally on lower segments of trichoblasts in acropetal series at axis tips, 
long and conical to cylindrical and fusiform, 30-80 um diameter, 100-300 1m 
long, with or without one to three sterile tip cells; cystocarps short stalked, 
formed in upper branches, globose to broadly ovoid, 200—450 pm diameter, with 
narrow to broad ostioles, without necks. 

Hoyt 1920; Williams 1948a, 1949, 1951; Taylor 1960; Chapman 1971; Brauner 
1975; Schneider 1976; Wiseman and Schneider 1976; Kapraun 1977a, 1978a, 
1980a, 1980b; Richardson 1987; Searles 1987, 1988. As P. variegata, Harvey 
1853; Curtis 1867; Melvill 1875. 

Known year-round from the shallow subtidal throughout the Carolinas and 
Georgia, epiphytic on larger algae or directly attached to jetties, seawalls, pilings, 
and floating buoys, on the open coast or in protected bays and sounds, reaching 
peak size and abundance November-March; common offshore from 15—48 m in 
Onslow Bay, May-November, and rare from 17—21 m on Gray’s Reef and 30—35 m 
on Snapper Banks, July-August. 
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Figure 547. Polysiphonia iy} 
ferulacea, erect axis tip, 

scale 20 pm. : —— 


Distribution: Maine to Virginia, North Carolina, South Carolina, Georgia, Ber- 
muda, southern Florida, Gulf of Mexico, Caribbean, Brazil, British Isles to Por- 
tugal, Mediterranean, Adriatic, Black Sea, West Africa, ?Central Pacific islands. 


Polysiphonia ferulacea Suhr ex J. Agardh 1863, p. 980. 

Figure 547 

Plants epiphytic, saxicolous or lignicolous, light brownish to purplish red, to 
6(—15) cm tall, initially attached by fibrous discoid holdfasts, later becoming sec- 
ondarily attached by numerous unicellular rhizoids from adventitious branches; 
prostrate indeterminate axes lacking trichoblasts, giving rise to erect axes from 
every fourth to sixth segment; erect indeterminate axes conspicuously alter- 
nately branched, becoming bushy, axes 80—100(—300) um diameter below, ecorti- 
cate, segments one diameter long with four pericentral cells, lower axes showing 
scar cells from ultimately deciduous determinate trichoblasts; secondary axes 
narrowly angled, slightly thinner than primary axes, often basally constricted, 
the ultimate branches tapering to acute apices; rhizoids issued from the distal 
ends of pericentral cells, pit-connected to them; branches replacing trichoblasts 
in developmental sequence at apices, adventitious branches issued from lower 
axes directly from scar cells, trichoblasts persisting, conspicuous, and highly 
branched; tetrasporangia globose, 50—60 um diameter, in short, spiral series in 
upper half of erect axes, causing the segments to swell when mature; spermatan- 
gial sori borne laterally on lower segments of trichoblasts in acropetal series at 
axis tips, short and cylindrical, to 60 um diameter and to 150 um long, with one 
to two thick-walled, sterile tip cells; cystocarps sessile to short stalked, formed 
in upper branches, globose to broadly ovoid, to 200 um diameter, with broad 
ostioles surrounded by cells shorter than those below in the pericarp, without 
necks. 

Kapraun 1977a, 1977c, 1978a, 1978c, 1980a, 1980b. 
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Known only, yet commonly, from the lower intertidal and shallow subtidal of 
jetty and inlet rocks in the Wrightsville Beach area, spring-fall, reaching peak 
abundance April-May. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil, France to Portugal, West Africa; elsewhere, widespread in 
tropical seas. 

A plant extensively studied in culture in the Carolinas (Kapraun 1978a, 
1978c), this species has at least two genetically isolated populations here, one of 
which has vegetative propagules similar in form and position to spermatangial 
sori (Kapraun 1977c). 


Polysiphonia flaccidissima Hollenberg 1942, p. 783, fig. 8. 

Figures 548 and 549 

Plants epiphytic or saxicolous, rosy red, minute, prostrate indeterminate axes 
spreading, attached by numerous unicellular rhizoids, giving rise to erect in- 
determinate axes 1(—2) cm tall; prostrate axes 70—300 jm diameter, ecorticate 
segments one to two diameters long with four pericentral cells, the tips slightly 
upturned, axes showing conspicuous scar cells from deciduous determinate 
trichoblasts and giving rise to erect axes; rhizoids mostly issued from the proxi- 
mal ends of pericentral cells, pit-connected to them, with or without digitate 
tips, occasionally more than one per cell; erect axes 70-150 xm diameter, alter- 
nately branched throughout to several orders, branches forming in the axils 
of trichoblasts at apices, adventitious branches lacking; trichoblasts long, con- 
spicuous and branched to three orders, soon deciduous; tetrasporangia globose, 
40—70 um diameter, in long and occasionally interrupted spiral series in upper 
portions of erect axes causing the segments to swell when mature; spermatan- 
gial sori borne laterally on lower segments of trichoblasts, cylindrical, 30—50 pm 
diameter, 100—180 tm long, without sterile tip cells; cystocarps short stalked, 
globose, to 500 xm diameter. 

Brauner 1975; Schneider 1976; Kapraun 1980a. 

Known as an epiphyte on Zostera in the Beaufort, N.C., area and on Sargassum 
at Wrightsville Beach year-round, reaching peak abundance August-November; 
known offshore as an epiphyte of macroscopic algae from 18-50 m in Onslow 
Bay, May-August. 

Distribution: North Carolina, Belize, Central Pacific islands, Peru, Pacific 
Mexico, California. 

Originally described as having sterile tip cells on spermatangial sori (Hollen- 
berg 1968a); however, Atlantic and Caribbean specimens do not contain them 
(Brauner 1975; Kapraun and Norris 1982). This diminutive species is possibly 
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Figures 548, 549. 
Polysiphonia flaccidis- 
sima. 548. Erect axis tip, 
scale 100 pm. 549. Pros- 
trate axis with rhizoids, 
548 scale 100 pm. 
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more broadly distributed in the western Atlantic Ocean, potentially confused 
with Bgrgesen’s (1918) concept of Polysiphonia havanensis Montagne. Womers- 
ley (1979) further suggested that P. flaccidissima may be synonymous with the 
widespread P. sertularioides (Grateloup) J. Agardh. Further studies are necessary 
to clarify these problems. 


Polysiphonia gorgoniae Harvey 1853, p. 39. 

Plants epizoic, epiphytic, saxicolous, tufted, pale yellowish brown to brown- 
ish red, 0.5—2(—3) cm tall, attached by small discoid holdfasts, each issuing 
one or two erect indeterminate axes; erect indeterminate axes pseudodichoto- 
mously branched every fifth to sixth segment to several orders, irregular in upper 
portions, becoming flabellate in outline, axes tapering from bases to apices, to 
105 pm diameter below, to 75 1m in median sections, ecorticate, segments seven 
tenths to one diameter long below, one and a half to two diameters long above, 
and very short in the ultimate branches, with four pericentral cells; trichoblasts 
few, found only at the apices, soon deciduous, leaving obvious scar cells; tetra- 
sporangia globose, about 75 um diameter, in spiral series causing the segments 
to swell only slightly when mature; cystocarps sessile or short stalked, formed 
in upper branches, globose to compressed globose, 250—400(—500) um diameter, 
with broad ostioles, without necks. 

Chapman 1971; not Richardson 1987 (see P. atlantica). 

Known only as an epiphyte of larger algae and on rock from the intertidal of 
Cumberland Island jetty, July-August. 

Distribution: Georgia, southern Florida, Caribbean, Brazil. 

This species is one of only three entirely erect Polysiphonias in the flora and 
is found only on one jetty, a site where P. harveyi and P. binneyi have not been 
collected to date. 
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Figure 550. Polysiphonia harveyi, ~~ If 
erect axis tip, scale 20 pm. CW — 


Polysiphonia harveyi Bailey 1848, p. 38. 

Figure 550 

Plants epiphytic, saxicolous, conchicolous or lignicolous, dark brownish to 
purplish red and black, 3-11 cm tall, attached by small discoid holdfasts, each 
issuing one or more erect indeterminate stiff axes; erect indeterminate axes con- 
spicuously alternately to irregularly branched to several orders, becoming bushy 
and broadly pyramidal in outline, axes 225-675 tum diameter below, only young 
plants ecorticate, becoming corticated by smaller cells between pericentral cells 
and descending rhizoids in basal regions, segments three tenths to one diameter 
long below, seven tenths to two diameters long above, with four pericentral cells; 
secondary axes only slightly thinner than primary axes, but branching there- 
after gradually reducing in size, the ultimate branches tapering to acute apices, 
often appearing fusiform; branches forming in the axils of trichoblasts at apices, 
often numerous short, branched adventitious branches issued directly from in- 
conspicuous scar cells below; trichoblasts usually found only at the apices, soon 
deciduous; tetrasporangia globose, 60—100 um diameter, in short, compact spiral 
series below apices causing the segments to swell greatly when mature; sperma- 
tangial sori borne laterally on lower segments of trichoblasts in acropetal series 
at axis tips, short cylindrical to conical, 40-60 um diameter, 100—180 pm long, 
with or without 1 sterile tip cell; cystocarps short stalked, formed in upper 
branches, globose to broadly ovoid, 250—400(—500) um diameter, with broad 
ostioles, without necks. 

var. olneyi (Harvey) Taylor 1937, p. 363. 

Polysiphonia olneyi Harvey 1853, p. 40, pl. XVIIb. 

Plants light brownish red, lax, and openly branched to 15 cm tall; tetraspo- 
rangia less congested due to longer segments in upper portions; spermatangial 
sori with one to two sterile tip cells; cystocarps urceolate with broadly flared 
ostioles. 

Hoyt 1920; Taylor 1957; Williams 1949; Brauner 1975; Schneider 1976; Wise- 
man and Schneider 1976; Kapraun 1977a, 1978b, 1980a, 1980b; Richardson 
1986, 1987. 


468 : RHODOPHYTA 


Known from the intertidal and shallow subtidal of jetties and breakwaters 
throughout North Carolina, both on rocks and larger algae, from buoys in open 
ocean and on Zostera and other substrates in protected sounds, year-round, 
reaching peak abundance December-March; found as massive (to 20 cm diame- 
ter) free-living, rolling balls in shallow water of a protected harbor at Ocracoke 
Inlet, summer; known from South Carolina in dredgings from Port Royal Sound, 
January; and found inshore in Georgia, November-January; from 18-19 m off- 
shore in Onslow Bay as a rare epiphyte, June. 

Distribution: Newfoundland to Virginia, North Carolina, South Carolina, 
Georgia. 

In a study comparing the typical form of this species (as var. arietina Harvey) 
with var. olneyi from southern North Carolina habitats, Kapraun (1978b) found 
the two entities to have different basal chromosome numbers, n=32 for the com- 
mon Polysiphonia harveyi and n=28 for var. olneyi. 


Polysiphonia havanensis Montagne 1837, p. 352 sensu Bergesen 1918, p. 266, 
figs 259-61. 

Figures 551 and 552 

Plants epiphytic or saxicolous, yellowish to brownish and purplish red, pros- 
trate indeterminate axes spreading, attached by numerous unicellular rhizoids, 
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Figures 551,552. Polysiphonia havanensis. 551. 
Erect axis tip, scale 20 pm. 552. Prostrate axis with 
rhizoids, scale 50 um. 
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giving rise to erect indeterminate axes to 8 cm tall; indeterminate axes ecorti- 
cate, with four pericentral cells, showing conspicuous scar cells from decidu- 
ous determinate trichoblasts; rhizoids formed on prostrate axes remaining in 
open connection with pericentral cells, with or without digitate tips; prostrate 
axes 80—200 tum diameter, erect axes 50-100 um diameter below, segments one 
half to two (to three) diameters long, alternately to irregularly branched to few 
orders, branches forming in the axils of trichoblasts at apices, mostly remaining 
short and slightly narrowed at the bases, numerous adventitious branches form- 
ing from scar cells throughout; trichoblasts conspicuous and highly branched, 
deciduous below apices; tetrasporangia globose, 50—70 um diameter, scattered 
singly or in short series of two to three in upper portions of erect axes; sperma- 
tangial sori borne laterally on lower segments of trichoblasts, cylindrical to long 
and conical, 30—60 um diameter, 80—300 pm long, without sterile tip cells; cysto- 
carps short stalked, globose to broadly ovoid and urceolate, to 250-300 pm 
diameter, with narrow ostioles. 

Hoyt 1920; Williams 1948a, 1949; Taylor 1960; Kapraun 1977a, 1980a; Rich- 
ardson 1986, 1987. 

Known from the lower intertidal of Beaufort, N.C., and Wilmington area jet- 
ties and from the coastal waters of Georgia, including Cumberland Island jetty, 
binding sand, year-round, but reaching peak size and abundance April-August. 

Distribution: North Carolina, Georgia, Bermuda, southern Florida, Gulf of 
Mexico, Caribbean, Brazil. 

This species is possibly synonymous with Polysiphonia sertularioides (Grate- 
loup) J. Agardh (see p. 467) from the Mediterranean Sea (see Kapraun 1977a, 
Womersley 1979), although we remain unconvinced. Further clarification is nec- 
essary to elucidate these similar species on a worldwide basis; however, both 
P. havanensis sensu Bgrgesen and P. flaccidissima are found and easily distin- 
guished in the flora (Kapraun 1980a, Kapraun and Norris 1982). 


Polysiphonia howei Hollenberg in W. R. Taylor 1945, p. 302, fig. 3. 

Plants saxicolous, epiphytic, or lignicolous, rosy red, minute to moderate size, 
prostrate indeterminate axes spreading, attached by numerous unicellular rhi- 
zoids, giving rise to erect indeterminate axes 0.5—1(—5.5) cm tall; prostrate axes 
100-170 um diameter, ecorticate segments seven tenths to one diameter long 
with eight to twelve pericentral cells, the tips slightly upturned, axes showing 
conspicuous scar cells from deciduous determinate trichoblasts and giving rise 
to erect axes; rhizoids mostly issued from the distal ends of pericentral cells, 
pit-connected to them, with or without digitate tips, occasionally more than 
one per cell; erect axes 70-150 um diameter, at first strongly arched towards 
the prostrate axis tips, simple or sparingly branched, branches replacing tricho- 
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Figure 553. Polysiphonia nigrescens, 
scale 100 pm. 


blasts in developmental sequence at apices, adventitious branches from occa- 
sional scar cells in older portions of plants; trichoblasts short but branched to 
three orders, with conspicuously enlarged suprabasal branch cells above small, 
rounded basal cells, soon deciduous; tetrasporangia globose, 40—55 ym diame- 
ter, in long spiral series in upper portions of erect axes causing the segments 
to swell when mature; spermatangial sori borne laterally on lower segments of 
trichoblasts, 22-25 um diameter, 100—170 pm long; cystocarps globose to sub- 
globose, 140—190 tum diameter. 

Williams 1948a, 1949; Hollenberg 1958; Taylor 1960; Kapraun 1980a. 

Known only from lower intertidal rock on Cape Lookout jetty and as an epi- 
phyte of Sargassum filipendula in the shallow subtidal at Wrightsville Beach, 
year-round, mats reaching greatest size spring-summer. 

Distribution: North Carolina, Bermuda, southern Florida, Caribbean, Brazil, 
Central Pacific islands, Pacific Central America. 


Polysiphonia nigrescens (Hudson) Greville in Hooker 1833, p. 322. 

Conferva nigrescens Hudson 1778, p. 602. 

Figure 553 

Plants saxicolous, lignicolous or epiphytic, dark brown to purple and black, 
4-30 cm tall, attached by large, spreading, discoid holdfasts, each issuing one 
to several stiff, erect indeterminate leading axes; erect indeterminate axes con- 
spicuously alternately branched to several orders above, pinnately to spirally 
arranged, becoming bushy or broadly triangular in outline, the tips often fas- 
ciculate and corymbose, upper axes occasionally beset with short, adventitious, 
spinelike branchlets, sparingly branched below, axes 500—650(—850) um diame- 
ter below, becoming corticated in basal regions, segments to ten diameters long, 
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usually one half to two diameters long, with (eight—)twelve—sixteen(-twenty) 
pericentral cells; secondary axes only slightly thinner than primary axes, but 
branching thereafter gradually reducing in size, the ultimate branches tapering 
to acute apices; branches replacing trichoblasts in the developmental sequence 
at apices; trichoblasts usually found only at the apices, soon deciduous; tetra- 
sporangia globose, 60-100 1m diameter, in long, occasionally interrupted spiral 
series below apices causing the segments to swell when mature, often formed in 
paired branchlets, appearing forked; spermatangial sori borne laterally on lower 
segments of trichoblasts in acropetal series at axis tips, long and conical; cysto- 
carps short stalked, formed in upper branches, subglobose to broadly ovoid, 275— 
500 pm diameter, with narrow ostioles, without necks. 

Hoyt 1920; Williams 1948a, 1949; Taylor 1957, 1960; Brauner 1975; Wiseman 
and Schneider 1976; Kapraun 1977a, 1980a. 

Frequent from lower intertidal rock of jetties in the Beaufort-Cape Lookout 
area in winter-spring, uncommon elsewhere to the south in the Carolinas; known 
on floating docks in Ocracoke harbor, June. 

Distribution: Newfoundland to Virginia, North Carolina, ?South Carolina, 
?Bermuda, USSR to Portugal, Alaska. 

This taxon apparently reaches its southern limit of distribution in the west- 
ern Atlantic in the Carolinas, but the exact location is unknown. Polysiphonia 
nigrescens was verified from Wilmington, North Carolina (Kapraun 1977a), but 
its report as small plants from Pawleys Island, South Carolina (Hoyt 1920) has 
been questioned (Wiseman 1966) and a voucher could not be located. Further 
collections from South Carolina are needed to firmly establish this taxon in the 
state’s flora. Clearly recognized in the winter and spring floras on Cape Lookout 
jetty and several other breakwaters near Beaufort, N.C., this area is the southern 
limit of continuous abundance from Newfoundland for the species. 

Highly variable throughout its geographic range, several subspecific taxa have 
been proposed (see Harvey 1853, Taylor 1957). However, continuous variation 
between certain forms exists in North Carolina, and we do not choose to rec- 
ognize varieties. Small, distinctly pinnate specimens have a macroscopic simi- 
larity to Pterosiphonia pennata, which regularly bears a bilateral axis from every 
other segment and lacks trichoblasts (see p. 479). 


Polysiphonia pseudovillum Hollenberg 1968a, p. 73, fig. 3C. 

Plants epiphytic, conchicolous or saxicolous, minute, prostrate indetermi- 
nate axes spreading, attached by numerous unicellular rhizoids, giving rise to 
erect indeterminate axes 1—2.7 mm tall; prostrate axes 60 um diameter, ecorti- 
cate segments one to one and a half diameters long with four pericentral cells, 
giving rise to erect axes from every fourth to eighth segment, showing obvious 
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Figures 554, 555. Polysiphonia scopulorum var. vil- 
lum. 554. Prostrate axis tip, scale 20 jm. 555. Prostrate 





axis with rhizoid, scale 50 pm. 
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scar cells from ultimately deciduous determinate trichoblasts; rhizoids mostly 
issued from proximal ends of pericentral cells, pit-connected to them, with 
or without digitate tips; erect axes 40-60 jm diameter, slightly constricted at 
the nodes, simple or sparingly branched, branches forming exogenously from 
scar cells in a pseudodichotomous manner; trichoblasts usually conspicuous 
and highly branched, tardily deciduous; tetrasporangia subglobose, 40-50 tm 
diameter, in short spiral series in upper portions of erect axes causing the seg- 
ments to slightly swell when mature; spermatangial sori cylindrical, borne lat- 
erally on lower segments of trichoblasts at tips of erect axes; cystocarps ovoid to 
slightly urceolate, to 150 »m diameter. 

Kapraun 1980a. 

Rare, known only as an epiphyte of pelagic Sargassum washed ashore at 
Wrightsville Beach, summer. 

Distribution: North Carolina, Johnston Island (Central Pacific). 


Polysiphonia scopulorum var. villum (J. Agardh) Hollenberg 1968a, p. 81, fig. 7a. 

Polysiphonia villum J. Agardh 1863, p. 941. 

Figures 554 and 555 

Plants saxicolous or epiphytic, brownish red, minute, prostrate indeterminate 
axes spreading, attached by numerous unicellular rhizoids, giving rise to erect 
indeterminate axes 0.3—1 cm tall; prostrate axes 60—100 pm diameter, ecorti- 
cate segments one to one and a half diameters long with four pericentral cells, 
giving rise to erect axes from every second to sixth segment, scar cells lacking; 
rhizoids mostly issued from central portions of pericentral cells, in open con- 
nection with them, with or without digitate tips; erect axes 40-80 um diame- 
ter, simple or sparingly branched, branches replacing trichoblasts in the develop- 
mental sequence at apices, adventitious branches forming at some distance from 
the apices, not common; trichoblasts usually inconspicuous or lacking, soon de- 
ciduous; tetrasporangia globose to wide ellipsoid, 50-60 um diameter, in long, 
and occasionally interrupted straight series in upper portions of erect axes caus- 
ing the segments to swell when mature; spermatangial sori cylindrical, forming 
from entire trichoblast primordia on tips of erect axes, without sterile tip cells; 
cystocarps ovoid, 150-190 pm diameter. 

Hollenberg 1968a; Brauner 1975. 
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Known as an epiphyte of Zostera in the shallow subtidal of the Beaufort, N.C., 
area, September-October, and on Spartina culms on Pivers Island, July. Only 
tetrasporic plants (July) are known in the flora. 

Distribution: North Carolina, Bermuda, southern Florida, Belize, Puerto Rico, 
Brazil, British Columbia to Pacific Panama. 


Polysiphonia sphaerocarpa Bgrgesen 1918, p. 271, figs 267—71. 

Plants epiphytic or saxicolous, light brownish to rosy red, 0.5—2 cm tall, ini- 
tially attached by discoid holdfasts, later becoming decumbent, secondarily at- 
tached by numerous unicellular rhizoids from lower pericentral cells; erect in- 
determinate axes pseudodichotomously to alternately branched, occasionally 
with rhizoids issued above attaching to other erect filaments, axes 60—200 pm 
diameter below, ecorticate, segments one half to one and a half diameters long 
with four pericentral cells, showing scar cells from ultimately deciduous de- 
terminate trichoblasts; secondary axes narrowly angled, slightly thinner than 
primary axes, often basally constricted, the ultimate branches tapering to acute 
apices; rhizoids issued from the distal ends of pericentral cells, pit-connected 
to them, occasionally more than one per cell, with or without digitate tips; 
branches replacing trichoblasts in developmental sequence at apices, tricho- 
blasts found only at apices, highly branched to several orders; tetrasporangia 
globose, 50-60 ym diameter, in short, spiral series in upper half of erect axes 
causing the segments to swell slightly when mature, often formed in paired 
branchlets, appearing forked; spermatangial sori borne laterally on lower seg- 
ments of trichoblasts in acropetal series at axis tips, cylindrical to long and coni- 
cal, occasionally forked, 50-60 pm diameter, 150-180 ym long, with or with- 
out sterile tip cells; cystocarps short stalked, formed in upper branches, globose, 
200—300 ym diameter, with broad ostioles surrounded by larger or similar sized 
cells than the rest of the pericarp, without necks. 

Williams 1951; Brauner 1975; Wiseman and Schneider 1976; Kapraun 1977a, 
1980a; Richardson 1986, 1987. 

Known as an epiphyte of Zostera in the Beaufort, N.C., area, March-July; on 
Sargassum stipes from 5—8 m off New River Inlet, summer; on Gracilaria, Sar- 
gassum, and other subtidal macroscopic algae in the Wilmington area, May- 
September; as an epiphyte from North Island, Winyah Bay, S.C.; from coastal 
Georgia habitats, March; and probably more widespread in the area, being over- 
looked due to its small size. 

Distribution: North Carolina, South Carolina, Georgia, Caribbean; elsewhere, 
widespread in tropical seas. 

Difficult to distinguish from immature specimens of Polysiphonia ferulacea, 
P. sphaerocarpa is smaller, with mostly pseudodichotomous branching, and has 
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Figures 556,557. Polysiphonia subtilissima. 556. Pros- 
trate axis tip, scale 20 pm. 557. Axis with rhizoid, scale 
25 pm. 





larger cystocarps, with distinct ostiolar cells and occasional forked spermatan- 
gial sori (Kapraun and Norris 1982). 


Polysiphonia subtilissima Montagne 1840, p. 199. 

Figures 556 and 557 

Plants epiphytic, saxicolous, lignicolous, or terricolous, olive green to pur- 
plish red and blackish, prostrate indeterminate axes spreading and forming 
mats, attached by numerous unicellular rhizoids, giving rise to erect indeter- 
minate axes 2—4 cm tall; prostrate axes 70-120 um diameter, with large, obvi- 
ous apical cells and ecorticate segments one to four diameters long with four 
pericentral cells, the tips slightly upturned, axes giving rise to erect axes from 
every seventh to tenth or even greater distanced segment; rhizoids mostly issued 
from the proximal end of pericentral cells, formed in open connection with 
them, with or without digitate tips; erect axes narrower than prostrate axes, 
30—60 ppm diameter, alternately to pseudodichotomously branched, branches re- 
placing trichoblasts in developmental sequence at apices, trichoblasts simple to 
forked, usually lacking; adventitious branching rare; tetrasporangia globose, 65— 
75 tm diameter, in short to long series in median to upper portions of erect axes 
causing the segments to swell when mature; spermatangial sori known only in 
culture, forming from entire trichoblast primordia at tips of erect axes, long- 
cylindrical, with or mostly without sterile tip cells. 

Taylor 1960; Chapman 1971; Kapraun 1980a, 1980b; Richardson 1987. 

A brackish-water species known in the Carolinas only from the Cape Fear 
River estuary, epiphytic on Spartina culms, November, and from tidal creeks 
throughout Georgia; probably throughout the area where salinities are reduced, 
found in association with Caloglossa leprieurii and Bostrychia radicans. 

Distribution: Maritimes, Massachusetts to Virginia, North Carolina, Georgia, 
Bermuda, southern Florida, Gulf of Mexico, Caribbean, Brazil. 

The only gametangial structures for this species known to date are from Brazil 
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Figures 558, 559. 
Polysiphonia tepida. 558. Prostrate axis 
tip, scale 50 pm. 559. Prostrate axis ase 
with rhizoid, scale 25 ym. “Se, 


(Oliveira F. 1969) and from spermatangia produced in culture from North Caro- 
lina isolates (Kapraun 1980b). The field specimens from Brazil have spermatan- 
gia subtended by branching trichoblasts, while the cultured Carolina plants have 
spermatangial branches replacing trichoblasts. This disparity suggests that fur- 
ther taxonomic comparisons are necessary for plants referred to Polysiphonia 
subtilissima throughout its purported range. 


Polysiphonia tepida Hollenberg 1958, p. 65, fig. 1. 

Figures 558 and 559 

Plants saxicolous or terricolous, dark brownish red, prostrate indetermi- 
nate axes spreading, attached by numerous unicellular rhizoids, giving rise to 
erect indeterminate axes 1—2(—10) cm tall; prostrate axes 80-140 ym diame- 
ter, ecorticate segments one to two diameters long with seven to eight pericen- 
tral cells, shorter segments above, giving rise to erect axes from every sixth to 
eighth or greater distanced segment, scar cells obvious; rhizoids issued from 
proximal portions of pericentral cells, pit-connected to them, with or without 
digitate tips; erect axes 80—130 1m diameter, branching mostly alternately disti- 
chous, branches forming in the axils of trichoblasts at apices; trichoblasts obvi- 
ous at apices, ultimately deciduous; tetrasporangia globose to wide ellipsoid, 
30—35 xm diameter, scattered or in long spiral series in upper portions of erect 
axes causing the segments to swell when mature; spermatangial sori borne lat- 
erally on lower segments of trichoblasts, cylindrical to long and conical, occa- 
sionally forked, 60—80 ym diameter, to 250 pm long, without sterile tip cells. 

Hollenberg 1958; Taylor 1960; Schneider 1976; Wiseman and Schneider 1976; 
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Kapraun 1977a, 1980a. As P. taylori (nomen nudum), Williams 1948a, 1949. 

Known from lower intertidal and shallow subtidal rock of jetties and mud of 
inlets from Cape Lookout to Charleston, March-September, reaching maximum 
size and abundance April-May and persisting as 1—2 cm tall mats through the 
summer; also known from a single collection of small, dense, sterile mats from 
21 m offshore in Onslow Bay, July. 

Distribution: North Carolina (type locality), South Carolina, southern Florida, 
Gulf of Mexico, Puerto Rico, Brazil, Hawaiian Islands. 

The type locality is Shackleford jetty near Beaufort, N.C. 


Polysiphonia urceolata (Lightfoot ex Dillwyn) Greville 1824, p. 309. 

Conferva urceolata Lightfoot ex Dillwyn 1809, no. 156, pl. G. 

Figures 560 and 561 

Plants terricolous, saxicolous, or epiphytic, light brownish to purplish and 
rosy red, prostrate indeterminate axes spreading and forming mats, attached by 
numerous unicellular rhizoids, giving rise to erect indeterminate axes to 10 cm 
tall; prostrate axes 80-180 um diameter, with ecorticate segments two to three 
diameters long with four pericentral cells, giving rise to erect axes, showing con- 
spicuous scar cells from deciduous determinate trichoblasts; apices of prostrate 


Figures 560, 561. 
Polysiphonia urceolata. 
560. Erect axis tip, scale 


20 um. 561. Prostrate axis ose 


with rhizoid, scale 50 pm. 
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axes not usually upturned, rhizoids mostly issued centrally from pericentral 
cells, formed in open connection with them, with or without digitate tips; erect 
axes slightly narrower than prostrate axes, 50—60 im diameter, much and alter- 
nately branched, branches mostly short, replacing trichoblasts in developmental 
sequence at apices, trichoblasts usually lacking, occasionally persistent; adven- 
titious branching common, branches issued from scar cells; tetrasporangia glo- 
bose to wide ellipsoid, 65-90 ym diameter, in long, often interrupted, straight 
series in upper portions of erect axes causing the segments to swell when ma- 
ture; spermatangial sori borne laterally on lower segments of trichoblasts, cylin- 
drical to long and conical, 20—40(—60) pm diameter, 75—250 pm long, with or 
without sterile tip cells; cystocarps short stalked, subglobose to urceolate, 300— 
480 um long, with or without obvious necks and ostioles. 

Williams 1948a; Taylor 1957; Kapraun 1977a, 1978a, 1979, 1980a, 1980b. 

Locally abundant on sand in the lower intertidal at Lockwood’s Folly Inlet, 
reaching peak size and abundance, January-March; less commonly, from area 
jetties near Wilmington and Beaufort, N.C., year-round, perennating in summer 
as decumbent mats. 

Distribution: Labrador to Maryland, North Carolina, Argentina, USSR to 
northern Spain, Mediterranean. 

In a comparative culture study of Polysiphonia urceolata from inshore North 
Carolina, New England, and Norway, Kapraun (1979) found distinct popula- 
tional differences in vegetative and reproductive characteristics, most strikingly 
the shape of cystocarps and origin of spermatangial branches. Although the 
Carolina population had spermatangial sori subtended by branching trichoblasts 
and ovoid cystocarps without necks, those isolated from Norway had sperma- 
tangial branches replacing trichoblasts and urceolate cystocarps with necks. As 
shown throughout the discussion of this genus above, these are considered im- 
portant taxonomic criteria. New Hampshire and Massachusetts isolates further 
confused the taxonomic concept of this European based species. Kapraun con- 
cluded from this study that the geographical isolates of P. urceolata were either 
latitudinally distributed ecotypes or genetically isolated sibling species. The 
above description reflects the North Carolina populations of this “species.” 


Pterosiphonia Falkenberg in Schmitz and Falkenberg 1897 

Plants erect from rhizomatous, creeping, prostrate axes, bilaterally organized, 
attached by rhizoids issued from pericentral cells of prostrate axes; indetermi- 
nate axis terete to flattened, polysiphonous, composed of four to twenty peri- 
central cells, with or without cortication, producing branch initials every few 
to several segments in an alternately distichous arrangement; primary branches 
rebranched one to several orders, polysiphonous throughout; ultimate branch- 
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Figure 562. Pterosiphonia pennata, 
scale 10 pm. 


lets determinate, generally either short and simple or forked; trichoblasts absent 
on vegetative axes; tetrahedral sporangia produced from pericentral cells, one 
per segment, in straight series in the upper portions of branch systems; dioe- 
cious, spermatangia formed in conical to cylindrical sori, with or without sterile 
tips, on reduced trichoblasts or short, determinate branchlets with monosiphon- 
ous bases at the apices of branch systems; procarps produced on the second 
segment of specially produced trichoblasts, commonly near apices of penulti- 
mate branches, carpogonial branches four celled; carposporophytes within short 
pedicellate, ovoid to globular pericarps. 


Pterosiphonia pennata (C. Agardh) Falkenberg 1901, p. 263, pl. 2 figs 1—2. 

Hutchinsia pennata C. Agardh 1824, p. 146. 

Figure 562 

Plants saxicolous, conchicolous or epiphytic, brownish to purplish red, dry- 
ing purplish black and becoming brittle, to 2.5 cm tall, attached by one-celled 
rhizoids, with simple or digitate tips, issued from ventral pericentrals of pros- 
trate axes; prostrate and erect indeterminate axes terete to somewhat flattened, 
125—200(—250) um diameter, with eight to ten (to twelve) pericentral cells, corti- 
cated only rarely on prostrate axes; erect indeterminate axes bearing determi- 
nate branches on every other segment from above the base to the tip, in an alter- 
nately distichous arrangement; determinate branches simple, rarely forked, of 
similar length, to 1.5 mm along the lower two thirds of the indeterminate axes, 
80—125 «um diameter at the base tapering to the acute to obtuse tips, obliquely 
erect to incurved when mature, strongly curled and overtopping apical cells of 
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indeterminate branches; tetrasporangia globose, formed in long series in distal 
portions; spermatangial stichidia incurved, linear and conical, borne alternately 
on every second segment of short, adaxial branches approximately midway on 
determinate axes; cystocarps sessile. 

Williams 1948a, 1949; Taylor 1960; Wiseman and Schneider 1976; Kapraun 
1980a. As Bostrychia rivularis sensu Blomquist and Humm 1946. 

Known on rock and often covered by sediment; also as a common epiphyte 
from the lower intertidal and shallow subtidal of Cape Lookout and Radio Island 
jetties near Beaufort, N.C., and North jetty, Charleston, year-round. 

Distribution: North Carolina, South Carolina, Venezuela, Brazil, Argentina, 
British Isles to Portugal, Mediterranean, Adriatic Sea, Canary Islands, Japan, 
California, Pacific Mexico, Peru. 

This species is codominant with Rhodymenia pseudopalmata in summer on 
certain portions of Cape Lookout jetty, from mean low tide to the spring low tide 
mark (Williams 1949). Smaller plants and reduced populations of the species are 
found in all seasons at that location. 


Wrightiella Schmitz 1893 

Plants erect, sparse to bushy, radially organized, arising from rhizoidal scutate 
or discoid holdfasts; indeterminate axes terete and polysiphonous with four to 
five pericentral cells, producing branch initials from each segment, loosely to 
heavily corticated by descending rhizoids; uniaxial row producing pigmented, 
monosiphonous determinate branches in a spiral sequence before division into 
pericentrals and axial row at the apex, these below often deciduous; indetermi- 
nate axes more or less developing short, simple or forked, spinelike branchlets 
endogenously produced in a spiral sequence within mature segments from the 
axial row, polysiphonous at the base, rapidly tapering to single apical cells and 
covered, at least initially, by monosiphonous determinate branches; spinelike 
branchlets occasionally developing into long indeterminate axes bearing spine- 
like branchlets; monosiphonous determinate branches alternately branched in a 
spiral sequence, the basal cells of each ultimate branch markedly smaller than 
the cells producing and borne on them; tetrahedral sporangia borne in a single, 
spiral line in nodulose, corticated stichidia on determinate branches which re- 
main monosiphonous below the fertile portion; spermatangia unknown; pro- 
carps near the tips of reduced monosiphonous determinate branches, carpo- 
gonial branches four celled; carposporophytes within broad ovoid, globose to 
urceolate pericarps on short, polysiphonous stalks. 


Wrightiella tumanowiczii (Gatty ex Harvey) Schmitz 1893, p. 222. 
Dasya tumanowiczii Gatty ex Harvey 1853, p. 64. 
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Figure 563. Wrightiella tumanowiczii, 
detail of apex, scale 100 pm. 





Figure 563 

Plants saxicolous or epizoic, rosy red, 7—75 cm tall, attached by small dis- 
coid holdfasts; several long indeterminate axes issued from the lower portions of 
the plant, no single axis becoming dominant, 0.5—1.3 mm diameter with four (to 
five) pericentral cells, all long axes above becoming sparingly alternately to ir- 
regularly divided with few to several, lax to rigid branches, 0.2—3.0 cm in length; 
major axes beset with few to several short and broad to long and narrow spine- 
like branchlets, 30-350 im diameter at the base and 185—625 ym long, corti- 
cated by rhizoids from the basal cells of lateral branches, few above, ensheathing 
the axes below; monosiphonous determinate branches dichotomously branched 
proximally, flagelliform above, to 2.0 mm in length, 40-50 1m diameter above 
the smaller basal cell, tapering to 2.5—10 .m diameter distally, becoming decidu- 
ous not much below the branch apices; tetrasporangia globose, 30—60 um diame- 
ter, in long spiral series on uppermost portions of monosiphonous laterals, the 
stichidia becoming corticated by pericentral divisions, appearing twisted and 
nodulose in form; cystocarps ovoid to urceolate on short polysiphonous stalks. 

Schneider 1975a, 1976. 

Uncommon offshore in Onslow Bay from 35—40 m, August. 

Distribution: North Carolina, Bermuda, southern Florida, Gulf of Mexico, 
Caribbean, Brazil. 
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As pointed out earlier (Schneider 1975a), Carolina specimens of Wrightiella 
are difficult to place specifically in either the above taxon or in W. blodgettii 
(Harvey) Schmitz; the two are more than likely conspecific. Because most of the 
rarely collected area plants are more similar to W. tumanowiczii, we have re- 
tained them with some doubt under that epithet until type specimens are com- 
pared. Carolina plants range from having many short, broad, conical, spinelike 
branchlets to having wide-spaced, long, narrow, lax, spinelike branchlets. Unfor- 
tunately, we have so few plants we cannot draw greater conclusions from these 
data, and we do not wish to place them under more than one name, given the fact 
that the plants are collected with varying morphologies from the same dredge 
trawls. 


482 : RHODOPHYTA 


ARTIFICIAL KEYS TO THE GENERA 


The following three keys to the genera included in this flora are intended to 
supplement the keys that are presented in the body of the systematic treatment. 
The keys to classes, orders, and families are natural keys that separate taxa 
along lines thought to reflect evolutionary relationships. The criteria used are 
not always easily determined. In the three following keys to genera, there has 
been an attempt to use characters that are commonly present in specimens and, 
as an aid to routine identification of specimens, as easy to determine as possible. 

The first key includes those seaweeds that are green in color—either grass 
green or slightly olive. It includes both the Chlorophyta and Chrysophyta. The 
second key includes those seaweeds that are brown—the Phaeophyta. The last 
key is for the Rhodophyta, a division whose members may be red, but in shallow 
water are sometimes purple, blue green, yellowish, and other hues, but not grass 
green or brown. 


ARTIFICIAL KEY TO THE GENERA OF THE 
CHLOROPHYTA AND CHRYSOPHYTA 


1. Plants cellular; divided into uninucleate or multinucleate vegetative units by 


GLOSS=Walll steer et Merete hc me cia ole oe eat eR eee 2 
1. Plants acellular; vegetative parts not divided by cross-walls ........... 20 
2. Cells separated by empty, colorless tubes............ Blastophysa (in part) 
2. Cells not separated by empty, colorless tubes .....................005. 3 
3. Plants composed of branched or unbranched, uniseriate filaments, the fila- 

SUS OK WhamiEel HO NECES aooscocosvoungcgsc0ccgoucoeenddoongoonET 4 
3. Plants not filamentous, or if filamentous the filaments uniting to form blades, 
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Hw hilamentidrametermless tants Olesen eiiier eerie sri: 6 
5. Filament diameter greater than 30 wm.................... Chaetomorpha 
6. Plastid an incomplete band, cells uninucleate................... Ulothrix 
6. Plastid reticulate, cells multinucleate ..................... Rhizoclonium 
VACellsiwithraseptatelhainsh tamer eee eee ce cer Phaeophila 
7eCellsilackingraseptatelhairsuemernsce nce occ eee can. 8 
8. Plants creeping, epi-endophytic, cell diameter less than 10 wm ........... 
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8. Plants erect or matted, but not creeping, cell diameters large, mostly greater 
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Plants: discoidiall i. sips o's sb ieee hens cehe adie eva.tevabsansna ve, nied crea eee 11 
Plants not discoidall sscaak cclesligadcvkeuis cities oeiebee teeke cite Eee eee 13 
Pyrenoids lacking, marginal cells forked...................-++02- Ulvella 
Pyrenoids present, marginal cells not forked ......................0-- 12 
sGells*wathvaseptatethainsmerraee cere ienicee ete Pringshiemiella 
Cellsiwithouttaseptaterhalinsi er eemnnnnnenere reer Pseudendoclonium 
Plants) tubulan: «3 .tisadige scone oevsnets alee tie tree nee 14 
Plants not tubular ics ca ate fees esetcens aake- a elon Ange ee eee 5 
Plastids stellate, with one pyrenoid; base of plant discoidal, lacking rhizoids; 
cellidiameter 10)jumvorless' yr. o-oo era arrciie errr Blidingia 
Plastids not stellate, with one to many pyrenoids; base of plant rhizoidal; 
cells often greater than 10 pm diameter........... Enteromorpha (in part) 
Blade:one cell thick... aac socc nose emcee a doe ee cane ee WZ 
Blade:two:cells'thick ..o54c2....005 ones eee oem her eee 16 
Plant tubular at the base of blade ................. Enteromorpha (in part) 
Plantsmottubularat bascioniblades eee reece reer Ulva 
Bladereticullate ccs. ten Ba Sern ee efter OO ne 18 
Blade: not reticullatey <i 0.5) sec tas «secon lane ee eee eee 19 
Blade:stallked) +). cutenccesm cco cued oo ie elders cata een eee Struvea 
Blade not:stalked). cy5-s. aor cierto oer Gooner nee Microdictyon 
Cells of blade of similar sizes, veins not present.................. Ulvaria 
Cells of blade of different sizes, large cells forming veins .... Anadyomene 
Plants: boring simyshelljoac ee ace OEn Recor err Gomontia 
Plants not boring ni shelll) 255. =o. aeo- a acercle te actoe ee er ree 21 
Plantsvendophytic=asja. aaseouen cron nee beeen Blastophysa (in part) 
Plants notiendophytic.o¢ ceases na cies com deetoc chem cian roe eee ree 22 
Plants filamentous, the filaments not united to form larger, distinctive struc- 
TUT OS: 5-222) vesusiS aera. wince fc4 cus eueieysl ecolenceeust ohepereneteuageten ho rer nC Ree Ace tit enn eae 23 
Plants not filamentous, or if filamentous, the filaments united to form larger, 
distinctive: StrUCtUTES: 54.0 i/<..000 deed erecta sao oe eee 26 
Plants forming short branchlets (pinnules) in more or less regular series 
sib ahaccnoi 8 etegr oy basta taagmal us AUEKGL tone DSR ASSP AL RO ok ocr NORRIE ERR ore Bryopsis 
Plants branching irregularly or dichotomously, but not in regular lateral 
SOLLOS) a5: sheiaesi sic ere -aporsedy gid stiles) anoeat obec aPC ME Uo Re ORS OIC a ane Eee 24 
Filaments constricted above di- or trichotomies ............. Boodleopsis 
Filaments lacking constrictions in any regular pattern ................ 25 
Plants staining dark blue with IKI, primarily oceanic ........... Derbesia 
Plants not staining dark blue with I9KI, primarily estuarine .... Vaucheria 
Structure filamentous, the filaments united to form distinctive shapes... 27 


Structure not filamentous; plants consist of a rhizome, rhizoids, and erect 
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bladesvor branches sara witey 2 Std tote gaunt eRe PA Caulerpa 
27. Plants stalked, the stalks clearly differentiated from the top of the plant 


ATR NIRS pee ire Choma Stern yma Neeel ere chamen eee ls Gh oceeelh Grats Atataateus iwligua dtakava) aietceidesys 28 
27. Plants not stalked, or the stalk similar to the top of the plant ..... Codium 
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2eablantsmotical citiedtrerer cece ache keer a cusieeterenemeleictarec Avrainvillea 
ARTIFICIAL KEY TO THE GENERA OF 
THE PHAEOPHYTA 
1. Plants primarily creeping, crustose, or endophytic..................... Z. 
imblantssorimarilvierects. caacianect ee oeatiass ace bi = serie aeieiine 10 
Pra GLOW POMOC Kiet yom eae Ne ee I CE Oe Eee 3 
2. Growing on other algae or on vascular plants ................0..00 eee 4 
3. Plants parenchymatous, creeping blades loosely attached to the substrate 


See eet act et ed ah ea Se eee Lobophora (in part) 
3. Plants pseudoparenchymatous, closely adherent to the substrate.......... 
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5. Endophytic filaments occasionally biseriate; emergent reproductive fila- 
mentstormenmuiticellmlar propagulesieas.eewsna-ee acess es Onslowia 

5. Endophytic filaments uniseriate throughout; emergent reproductive fila- 
mentsmottonming multicellular propagules sss seae. eee de lee: 6 

6. Bases of hairs with trichothallic meristems ................. Streblonema 
6. Bases of hairs without a trichothallic meristem............... Herponema 
7ZaAGrowthotilaments radial sais ec clesciecicciccctoee 5 asc ipatedereanecmeeniare 8 
7. Growth of filaments irregular, matted ........................ Myriactula 
8. Basal filaments forming a single layer ....................0.. Myrionema 
8. Basal filaments divided parallel to the substrate to form two or more layers 
Re Hee MMR Re aoe eK oe Teena eu ee clini ei cuedicweusviouts everiarnr emeitustel mela eeeedinesna.t 9 
GePlastids platelike; several per celli.c....05...tceticeian cies Phaeostroma 
OBblastidsidiscoidionimiEshort chains eateries Hecatonema 
10. Erect part of plant filamentous, uniseriate throughout................. 11 
10. Erect part of plant multiseriate, parenchymatous, or tagmatic.......... 15 
11. Unilocular and plurilocular reproductive structures intercalary ........... 
Be rr te toy Cor seen ree Ree OOP atlas Bachelotia 

11. Unilocular sporangia terminal; plurilocular sporangia terminated by hairs 
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Plurniloculanistractinessmiclhustersserrrrriecteter reer Botrytella 
Pluriloculanisinicturesmotiniclustersia- escent nee 13 
Growth trichothallic; rhizoids produced perpendicular to filament axis... . 


subsea) pie than itech ater taste Uonon Seaman Sete RomeMey ste amie ented ee eon Acinetospora 
Growth diffuse; no rhizoidal branches produced perpendicular to filament 
ANTS, sales ees Gris lid alleen dainn do tale aMoled nascotane ee wa ononsirelsaiseasivatte oueeene eRe RTO Ree 14 
Plastidsyelongatesbandishapedenrmn-nerrerecrnt neta Ectocarpus 
Plastidsidiscoidiehic, 23s... tes peaeeeretee ce eee Oe Hincksia 
Plants compressed or bladelike throughout ....................++++-- 16 
Plants totally or in part terete or inflated and bladderlike.............. 26 
Plants with midribs throughout length of blades...................... V7, 
Plants without midribs or with midribs confined to lower parts of blades 
on asia lieijesiaijeioMs. @yie lel. 'e./ebieueile fenel-s iefeuspioiejte)lensueuenemel.ete yoisalee dese weveheel cee CC RRR ROR eee ea aaa 18 
Plantshwathyeas-hilecittloatsmrss reer: iter entre er ame Fucus (in part) 
Plantsilackingigas-fillediloatsi=-eer erento reer eerenrt Dictyopteris 
Growth byamarginalimenistenSieeeee renee en er 19 
Growth diffuse, trichothallic, or from apical cell or cluster of apical cells 
acim dev ay Avah a toes aliateg (fe Wadd yal-wuS NOUN auld obo a ated ca aga ta Nests io telod Neve GUNG RS Toe eae ean 21 
Marginsofiblades\curledacnicscceee oe Ge ee Padina 
Margins of bladesi flats s..,. ice aise c susie soon ere soe ree ee 20 
Plants erect, bushy; lower parts of blades with thickening ribs .... Zonaria 


Plants creeping in part, in part erect; thickening ribs absent .............. 
a ease tae RSS Oe WE eared ard Sere Gab Re Oe eee Lobophora (in part) 


Branches hollows a xs sets <a ae eiecon eke recone ee Rosenvingea 
Branches: SO]IG space, cssscvacandiche eee deve ae en eenteeie ke eae DD 
Bladesiwathemanrcinalllh aise erceeeiener inert Punctaria (in part) 
Bladesiwithoutimanginalhairseeaceeeeeeeee erent arene ee eee 23 
Growth: diffuse.jo0s socts aes areca bea Cor Ee 24 
Growth apical isis catente Sh erates eee ne ae on eee 25 
Blades two to four cells (less than 100 pm) thick, margins often crisped, 
taperedibaselsymmetricallleeneseeee eet err Punctaria (in part) 
Blades to seven cells (100—200 pm) thick margins smooth, straight, tapered 
basevasymmetricall snacks ote ac eee ee ee er eee Petalonia 
Growthiiromialsing] erapicallicel leer tere ae Dictyota 
Growithitromiarclustenofapicalicellsiseepeeeeeeeeeeenee ee Spatoglossum 
Plantvaxis hollowsorhavinge holllowalloatsneeeeneerenrereneee erent 27 
Plants solid:thioughowt:i oko ee ee ee econ eerie 36 
Plantsisphericalionsubsphericallaeee errr eee eerie 28 
Plants elongate cylinders or more complex and branched.............. 29 
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. Plants pseudoparenchymatous; plastids numerous in each cell ... Leathesia 
Plants parenchymatous; plastids single in each cell.......... Colpomenia 
Plants forming well defined, gas-filled floats ...................-200:- 30 
Plants lacking individual floats, all or most of the plant hollow ........ 32 
Gas-tillediiloatshmipairsmereeeraeie eee err cane: Fucus (in part) 
Gas-filled floats single or clustered, not in pairs ...................0-. 31 
Gas-filledtiloatsssingle: reac seta tele: Secs evo somal sieie Ascophyllum 
Gas-fillledbfloatsanjeluistensimaanecike severe evsisecieaesies Ae sears sieshereier= Sargassum 
Plantswumpranchedes,.vys-nreresrera este et alo vont een Octo ekehete exe cease 33 
Plantsibranchie detain cccrers cae seas nto e acho aisay AGRA stl Ses tae rpemio autolan 34 
Plurilocular structures sessile, in large confluent patches; unilocular sporan- 
Pilata Ds ert asree is ren he Meee Late eS ee ak eee Scytosiphon 
Plurilocular sporangia and unilocular sporangia stalked, in small scattered 
SOMME sey orcas seccdevcn sees var ailsier ate ale levis yraleioss ls Gua orNlelia ea siceabn wi Se Suieus wg Asperococcus 
Branchingymostlyoppositemqacnyeea amen eke aera: Striaria 
Branchingnregulantojsubdichotomous) -a-eeeeanceaenee eraser: 35 
Plurilocular structures sessile, converted from surface cells, unilocular 
SpOKan ia alsemitirwcets se cic svees os ae ais Pecos) Seageleteeeretarnctnes Rosenvingea 
Plurilocular structures sessile, converted from surface cells, unilocular 
SOLAN PlaraSenityewawcracccratretsam ne Sena oh ies ote a Raler a aes Rosenvingia 
Surface of plant axes soft, composed of radially oriented filaments which are 
notelateralllysumited (ps apsedayers eres sleet eee Re tee ee ote adele 37 
Surface of plant axes firm, distinct; plants parenchymatous or pseudoparen- 
laa OUSE terre cease ore caches eee Mer eae Geechee a atone awe de 38 
Growth uniaxial, from an apical cell; axes to 0.3 mm diameter............ 
Se epeneie ors Saleen Rw Sua e-GiaGl ala ciate RUMI GN a NR Moma ale ae wl Nemacystus 
Growth multiaxial, without a single apical cell, axes greater than 0.75 mm 
GLVANTD ESM Ceesycie tv Sn Oc NPR eo rons eke Say ale cren voce Sven ate Cladosiphon 
Crowtharom'apicalicellls 21..2p een One ea a So Ser Sphacelaria 
Crowthinotsiromtapicallicell asa seeree aa sriacs aoa cei oes 39 
Branches ending in tufts of 50 of more filaments ............. Sporochnus 
Branchesrendingswithitewonnolhairs ase ree eerie re renee 40 
Plants with large axial filament surrounded with corticating filaments..... 
ee OL oe nee Arthrocladia 
Rlantsiwithouttaxialthlamentaeessn dase cen oe 41 
Medulla in cross section with four large cells ................... Hummia 


Distinct medulla lacking; uniseriate filament becoming pluriseriate at matu- 
rity, if inner cells formed then similar in size to outer cells .............. 
SE ee eat Oh aoa e Ae ORR SAN Punctaria (in part) 
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12 


. Plants impregnated with calcium carbonate throughout or producing cal- 


cium\carbonate hypobasallly sass 4-11. 0s2 cee seit erie eet ean 2 
» Plants’ not calcareous... cease dees accietel uccies aan eee ee ae 7 
. Plants with upright portion articulated (jointed) ...................... 3 
. Plants crustose or in part branched, but never articulated .............. 7 
. Intergenicula rigid: i6 etna aescane yu aacah ss roo ict ee Oe ae 4 
-Interseniculallaxatomlexiblelseneeereceemeereeieecn ie nnn Galaxaura 
. Genicula of a single tier of elongated cells, intergenicula with medulla of 

uniform-sized tiers of cells, conceptacles axial ..................+++++: 5 
. Genicula of more than one tier of cells, intergenicula with medulla of 

variable-sized tiers of cells, conceptacles lateral ............... Amphiroa 
. Branching primarily dichotomous, occasionally irregular ........... Jania 


. Branching primarily pinnate, occasionally in part dichotomous or irregular 


. Plants coarse, main axes mostly greater than 500 pm diameter, conceptacles 


formed terminally on pinnae, lacking any subtending branches ... Corallina 


. Plants delicate, main axes less than 500 um diameter, tetrasporic and cysto- 


carpic conceptacles axial, later becoming subtended by new branches issued 


fromthe tertilesmterg emi culmea tere Haliptilon 
> Plantsicalcifiedithroughoutespeeeeee eros en cer reenter 8 
melantsicalcitredronlyghypolasall yee eee ee eee Peyssonnelia 
Piantsiunattachediandibranched|aeerrer eater ener nerrer Lithothamnion 
, Elantsicnustoseswithout) branched uprights esse eee eee 9 
. Crusts epiphytic and thin, perithallus absent or generally less than five cells 
The Pa adele erie Sahuarita toe OE OCCT eee ea 10 
. Crusts saxicolous and thick, perithallus greater than five cells thick at matu- 
TV Yas ek 2 WR Seah gia areals 5 Ste GPS alas eaten ee eer ne 13 
Tetrasporangial conceptacles, each with several pores ......... Melobesia 
Tetrasporangial conceptacles each with a single pore ................-. 11 
Crusts with hypothallial cells vertically elongated, palisadelike; secondary 
pit-connections present between adjacent cells.............. Titanoderma 
Crusts with horizontally elongated, spreading hypothallial cells, secondary 
pit-connections absent between adjacent cells, cell fusions present..... 12 
Crusts originating from central four-celled germinating elements, trichocytes 
terminalfonthypothallialifilamentsieeeeeeeeeeeecerer cerns Fosliella 


. Crusts originating from central eight-celled germinating elements, tricho- 


cytes absent or intercalary in hypothallial filaments......... Pneophyllum 
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26. 


26 


Tetrasporangial conceptacles, each with several pores ................ 14 


Tetrasporangial conceptacles, each with a single pore................. 16 
Hypothallusicoaxialleyscrsery seer. ts A cesses ceieene Mesophyllum 
Hypothallusimoncoaxtaleerer oper secon iecniste yaieaiee oe near eee 15 
Conceptacle roofs to three cells thick; gonimoblasts marginally located in 
CONGEPtaGlesiraan rite Te CRE ete ala lens ats ot VEU avd ba Leptophytum 
Conceptacle roofs four or more cells thick; gonimoblasts centrally located in 
Conceptaclesppe rye ey eee eae RR eat es: ae eR Phymatolithon 
Trichocytes vertical in perithallus, secondary pit-connections absent be- 
tween adjacent cells, cell fusions present ................ Neogoniolithon 
Trichocytes lacking, secondary pit-connections present between adjacent 
cellsscelliiiisions absent cieeia ne ci eee ae ame eee Lithophyllum 
Plants discoid to crustose, of one or more layers, compact to spreading... 18 
Plants erect to prostrate, not discoid or crustose...................5-- 19 
Crusts of radiating filaments with free ends at the outer margins .......... 


ret Bee rerio tate’ 4s Meatinw dashes Erythrocladia (in part) 


Crusts with marginal growth by united border cells............. Sahlingia 
Plants filamentous and uniseriate or pseudofilamentous .............. 20 
Plants not filamentous or filamentous, with cortication or pericentral cells 
(polySiphonos) ee sok eee ar Se Meee ney. 41 
Cells loosely embedded in a gelatinous matrix, not pit-connected to other 
ESR a ene ai Secs i AE LLY Sy ant yee tie heated te wi Peraact fe a Seles re ae 21 
Cells regularly arranged and pit-connected .....................0005. 26 
Plants erect, axes unbranched or branched.................0.00000005 2 
Plants endophytic, endozoic or prostrate, and spreading.................. 


Ree stele rat a AER eS a Erythrocladia (in part) 
PE leamissen DEANG@ NEGA ree en oY UU ale la SE 23 
Plantsisparimegly ito repeatedly, branched my. cecs see ace oon seen 25 
Plants uniseriate; cells widely spaced and bluish green to grayish green 
ey ETI io tinete ta cle ie nic a HS Rae uma aay Seis as Chroodactylon (in part) 
Plants initially uniseriate, possibly becoming multiseriate above; cells 
closely spaced, rosy red and purplish red to black or brown ........... 24 
Blantsrepiphyticn ser qcctes. eee Oona eee Erythrotrichia (in part) 
Blantsisaxtcol ans: atet. 5 ioscan ye eae Aaa ee toes hk Sek sie Bangia 
Plants sparingly branched, cells bluish green to grayish green ............ 
See oka sto Shy Hae eon Chroodactylon (in part) 
Plants repeatedly branched, cells pink to rosy red and purplish red ....... 


EPP eA ET ie oN o cs SSS RU akc SUNS LES ES Stylonema 
Plants forming as small nets, without percurrent axes ...... Rhododictyon 
. Plants upright to prostrate, axes percurrent......................000 2, 
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Sie 


37. 


Axialicellsiobvioustortheunardedieyeran cerca tient 28 
Axial cells microscopicscca...2s 1. tens eee ee eee 29 
Subapical cells progressively shortening and slightly tapering to small cap- 
like apices; spermatangia borne in terminal heads on whorled branchlets at 
the nodes. eee ase Se elena on oe ee Anotrichium 
Subapical cells globose to subglobose, abruptly tapering to globose-celled 
apices; terminal cells on male plants remaining large and covered by sperma- 
tangiaaintcaplikeisonikyes acacia ee nee ee cna Griffithsia 
Plants bearing monosporangia..................... Audouinella (in part) 
Plants lacking monosporangiasya-ee seer eee 30 
Plants minute, prostrate and spreading, erect axes less than 5 mm tall... 31 


. Plants larger, generally erect, greater than 5 mmtall.................. 34 
ile 


Erect axes consistently bearing opposite or whorled branches; gland cells 
usually presents Mid. eee ee eee Antithamnionella (in part) 
Erect axes consistently bearing few to many unilateral or irregular to alter- 
nate branches, with occasional opposite branches; gland cells lacking ... 32 
Upright axes alternately and radially branched from each cell, for the most 
part with simple or dichotomous determinate branches; sporangia cruciately 


divided 2a 2. koe cai Ho eee Oe ee ee Callithamniella 
Upright axes sparingly branched with indeterminate axes; sporangia tetrahe- 
drally divided nx. cee nace eee ae re eC oe ee 33 
Cell below procarp bearing a single lateral filament which becomes incorpo- 
hateduntoithelenclosing;pericapemseeeeee eee eee ee Lejolisia 
. Cell below procarp bearing two lateral filaments forming part of loose involu- 
CEOs bs ca UN See SA ERE G Sa te DRO ee bc eee an ee a oe Ptilothamnion 
Branching regular, opposite to alternate, dichotomous to trichotomous .... 
ics Warrre hSe eltghayeel hata oaths selter eltatcs rtcaveMeltomeWlaetorese ne pelea conetelte toy oie eres crts eR eee Ne elmo ete at are aiaareat 35 
Branching irregular to unilateral................... Audouinella (in part) 
Branching alternate to opposite; if opposite, not appearing as trichotomous 
jets Tahal a SUG GEG a aiicbenat ands Shay aeatiata ayetaneh gust ucla car ghey eaV cl ot ahah GRO Ona Rar CE RCN Ree eM ontenieirel 36 
Branching basically opposite, but may appear trichotomous and in part di- 
chotomous: -S3oe te eee ee Oe ee Nr een Calliclavula 
Branching opposite, distichous to decussate ..................++-+005 37 
Branching altemate) distichous}tosspiraled tess eee eee 38 


Basal cell of each branch distinctly shorter than the cell distal to it; gland 
cells covering more than one vegetative cell on specialized branchlets .... 

J iehe is DiSra. see dies SOO ee Onna eee ee Antithamnion 
Basal cell of each branch indistinctly or slightly smaller than the cell distal 
to it; gland cells covering a portion or all of one vegetative cell, not formed 
onispecializedibranchletsi-p eran Antithamnionella (in part) 
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39. 
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44. 
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48. 


49. 
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50. 


Plants producing only tetrasporangia; carposporophytes lacking involucres 


Eye C Wee oe Keon el cata case SR aTNe unered S ays ice etree ystal clled © ei efelini sie) Opadayeueliehovs.@ fling) autslalabobe 39 
Plants producing polysporangia and occasionally tetrasporangia; carpo- 
SpoLrophylesiwithamvOliGresyer creates ear Pleonosporium 
Sporangia sessile on main indeterminate axes................... Nwynea 
Sporangia sessile or pedicellate on branches ...................+--4-- 40 
Sporangia lateral and sessile on branches................. Callithamnion 
Sporangia terminal on short branches ................. Compsothamnion 
Filaments either uniseriate and corticated at nodes or polysiphonous... 42 
PlantsmotiilamentouSmp arcmin ncctt ce oie et erars once otc s Steishs succsnaee 60 
Axes either uniseriate and corticated at the nodes or wholly corticated by 
smlallteells:motpolysiphonouspass4 orien reer ail 43 
Axes polysiphonous; pericentral cells obvious at least at the apex, often 
Corticatedibelow?? Perea crat chi ricters Hee tackle Sat ani acataclneinuine Bara Are 45 
Cortication by rectangular cells in vertical rows; spines present at nodes 
POT cate aie ce clteas ofa) MARE cater ol Co sktelat ells -sliguel elclanave ls narewecherne Mecopsla lenin Centroceras 
Cortication by polygonal to rounded cells not in vertical rows; spines not 
PICSEMIpAtaMOGES vestis ce eAT era fie «Siete anone lomo es les ae alan 44 
Cortication pattern similar in all branches .................... Ceramium 
Cortication complete in main axes, limited to nodes in determinate branches 
Pee Te eae eR eS eR eers. cia tohstain o wdke ar seerce hts Se iets a hee Ina ld Spyridia 
PASXeSmwithethneespenicentralicellsmaanaaeee renee ern aes Asparagopsis 
Axes with four or more pericentral cells, often corticated ............. 46 
Axes bearing colorful monosiphonous determinate branches .......... 47 
Axes naked or bearing colorless monosiphonous determinate branches 
(trie ola arsts) Perera vcese erecta eee yer oe ae seaside coe alee 50 
Branchimeydistichousirs wscrstssacuveteste arr ete aie eienkts Aicsaccie ituateerernece aus 49 
Branching madialiaterr tassel see ao oa aosieie elac eae sacra tigers 48 
Determinate laterals short and persistent throughout, with mucronate tips; 
tetrasporangia formed within indeterminate axes ............ Micropeuce 


Determinate laterals long and often deciduous in lower portions, lacking 
mucronate tips; tetrasporangia formed in stichidia on determinate laterals 


Determinate branches alternately produced on successive axial segments, 
basal segments undivided; tetrasporangia partially covered by corticating 
Gellsfoisstichichiater ue wae vache eee ee aC eee Ge ee Dasysiphonia 
Determinate branches alternately produced on every second axial segment, 
basal segments polysiphonous; tetrasporangia completely covered by corti- 
Catingicellstottstichidiaaarreee ee eeeeenecrore eae: Heterosiphonia 
Plants prostrate, dorsiventrally organized ..................000ee000 51 
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Plants mostly to wholly erect, radially to bilaterally organized......... 53 
Branches produced in distichous pairs (one branched, the other un- 


branched), the pairs alternately set on prostrate axes...... Dipterosiphonia 
Branches produced alternately on prostrate axes, not in pairs.......... 52 
. Indeterminate apices inrolled, determinate apices bearing trichoblasts; 
plants growing inisaltwatene eae ae ene Herposiphonia 
Indeterminate apices not inrolled, lacking trichoblasts; plants growing in 
brackish* water. o6-sieen. cone tne Ree ee ee ee Bostrychia 
Indeterminate or determinate axes beset with short to long, spur-, spike-, or 
spinelike)polysiphonous branchlets eerie ecient ita 54 
Spur-, spike-, or spinelike branchlets lacking ....................+.-. 58 
AX€S COrtiCated sisting ¥idares da sherstine neces Pett okra oer ee 55 
AXeS ecorticate ai iii!ss. sak. atesiecctaw nee elthe maeletore oie a olete eye eee 57 
Axes flattened, branchlets basically distichous ............ Bryothamnion 
Axes terete) branchiletsiradialliyidisposedmaseiasse teenie eeae 56 
Spinelike branchlets mostly clustered on short axes ........ Acanthophora 
Spinelikejbranchiletsmotelhisteredepeeeneer reer Wrightiella 
Witimateraxesimadialllyzonganiized manner rite c rare Bryocladia 
Wiltimateraxes billaterallyorganized saan seenerr ene nants Pterosiphonia 


Plants fleshy to cartilaginous, polysiphonous axes obscured by layers of 
small cortical cells; when present, trichoblasts formed in distinct dense api- 
Gallitintts. vac ns dens ied a ee Se eee 59 
Plants mostly lax in habit, polysiphonous, with or without cortication, peri- 
central cells not obscured; when present, trichoblasts spirally arranged 
either near the apices only or loosely spreading down the axes........... 

Oe Jib dich aeathldabeitee Ma tro ae OAR Oa OO ee eee Oly sip dona 
Ultimate branches mostly constricted or greatly tapering to their bases, ap- 
pearing club or spindle shaped; tetrasporangia produced directly from peri- 
céntrallicells: (ccna. Ge eee Chondria 
Ultimate branches slightly or not constricted, but occasionally somewhat 
tapering to their bases; tetrasporangia produced from parenchymatous 


derivativestotpericentralicell Saperstein rere peter rrre Laurencia 
Axes mostly or in part distinctly flattened, appearing linear in section... 61 
Axes mostly cylindrical or somewhat compressed, appearing round to ellip- 
tical! in section. 2 ae ee ee eee 103 
Blades one or two layers thick except for bases and midribs, if present... 62 
Blades more than two layers thick, divided into cortex and medulla.... 75 
Blades initially saccate, splitting to form single-layered blades............ 
aA ay Stiacs ais SIS eee eee Porphyropsis 
Blades initially not saccate, beginning as erect or prostrate blades...... 63 


Blade cells with single stellate plastids; reproducing by monosporangia. . . 


492 : ARTIFICIAL KEYS TO THE GENERA 


63. 


64. 


64. 


65. 


65. 


66. 


66. 


67. 


67. 


68. 


68. 


69. 


69. 
70. 


70. 


T/A 


Zale 


Wie 


UfPa 
Wise 


73. 


74. 


74. 


Blade cells with more than one discoid plastid; reproducing by tetrasporan- 
GUA RPE Ce tac tdetctad aes ee Loh ches tauatle aor aistlal Mifehale) auaiieiatici a wrote gualeh w eablelige eas 65 
Blades tapering from apex to base, monospores cut off vegetative cells by 
CMG WE CHIGOINS .cspoccxasoaemousoagendofoaodee Erythrotrichia (in part) 
Blades variously shaped, not tapering from apex to base; monospores form- 
ing by direct transformation of vegetative cells ................. Porphyra 
Blantsawathennt dri state nsec tsccae ae ore cree crslevcl une ne, Was wveteevena Sine RE Dor 66 
Plants lacking midribs, with or without veins......................5- a 
Plants usually large, simple, broad foliose blades with obvious midrib in at 
leastathetlowersnal fer a eciteesertacn yates Sistorelorncs 45 4.creieienale aes Grinnellia 
Plants delicate, variously branched and linear-lanceolate to ligulate with a 
midmbpithnoughytherentine blademaassssa4s- ee eases eases ose ee eee 67 
Piantsiproducineybranchesirommunidrib) seeeaeeee crane cciee se ease 68 
Riantsmotbranchingsdromeniidnibjeep erecta ice eee cere ree 69 
Lateral veins lacking, apical cells of each order of lateral cell rows reaching 
thetblademmanginmrrrpnere eer er rier cromissct ae resc clon torr Hypoglossum 
Lateral veins present, apical cells of each order of lateral cell rows not all 
neachimesthe bladehnangintmeannne ne cseeeoce cea ceinnr Apoglossum 
Plants with branches arising in a subapical position, ultimately appearing 
dichotomous, growing in brackish water...................5- Caloglossa 
Plants with marginal branching, not growing in brackish water ........ 70 
Midribs conspicuous, apical cells of each order of lateral cell rows reaching 
the blademmanrcinl saydaiy cate eats dee hea aie Branchioglossum 
Midribs inconspicuous, apical cells of each order of lateral cell rows not all 
heachingytheyblademmancinverer teers occa ee nee a: Searlesia 
Microscopicaveins present merce cas eaeiae ieee: ceciieciae cine Seite TZ. 
Microscopicayeinstabsenteny-oeeeeieaariieeeris sce cocina eer 73 
Plants large, to 25 cm tall, the veins in the lower portions macroscopic, obvi- 
ousitomthenmaidedieyemaee erection eer emoc ee Calonitophyllum 
Plants smaller, to 5 cm tall, macroscopic veins lacking........ Acrosorium 
Apical cells dividing obliquely, becoming a marginal row of initials, blade 
becomingstwovlayers: thicks.2% G28m 1. as... eh sen eels Ses Myriogramme 
Apical cells dividing transversely, remaining obvious at maturity, blades re- 
Mainingsarsinelerlayverkwicsads ate eases ae rete Cy Taree Snes 74 


Plants erect to 7 cm tall, lower margins with numerous proliferations; mar- 
ginal rhizoids uncommon or lacking; cystocarps and tetrasporangial sori 
within or at the base of marginal dentations or proliferations ... Calloseris 
Plants spreading or entangled, to 3 cm long, lower margins with or without 
occasional proliferations; marginal rhizoids common; cystocarps scattered 
and tetrasporangial sori in median positions on the blades....... Haraldia 
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Blades perforated with many holes ..................see000 Kallymenia 
Blades not perforated)..o. 06444 .uneets en blow uitie ote mnie ee eee 76 
Blades with midribs at least in the lower half ............... Cryptonemia 
Blades lacking :midribs: sias2quicinomoee ee cetera ence en eran Wi 
Plants dorsiventrally organized, initially peltate, later attached by secondary 
hapteraissuedmostlyratithemangins eee rere een Halichrysis 
Plants not dorsiventrally organized, basally attached ................. 78 
Axes) generally less than dima broader eerie iinet eee 79 
Axes generally greater than!3munm) broad asp eesti 85 
Main axes dichotomously to trichotomously divided ................. 80 
Main axes subsimple to pinnately branched.....................--.+- 82 
Axes with few to several pinnate branches, medulla filamentous.......... 


yan Sisire ges cane Susie egevovtenuch ees here oie ORO nee ST Grateloupia (in part) 
Axes lacking pinnate branches, medulla pseudoparenchymatous....... 81 
Plants gelatinous, medulla consisting of a single layer of quadrate cells 
«bets REE Speen 1 ee ae Gloioderma (in part) 
Plants firm, medulla consisting of few to several layers .................. 
si faa Ser hn orb lee ete eae awecn ove Sree ena ele epee eee Rhodymenia (in part) 
Axes subsimple with few pinnate branches; tetrasporangia formed in hyaline 
subapicallsoriiy Ashe cee ee eee eee Gelidium (in part) 
Axes with regular pinnate branches from the margins, alternate to suboppo- 
site; tetrasporangia not formed in hyaline subapical sori............... 83 
Branching alternate, lateral branches falcate and secund ...... Plocamium 
Branching opposite to subopposite and palmate....................-- 84 
Plants:gelatinousin (aero eee eee Gloioderma (in part) 
Plants; finn, js is atcnaremen eee eoeRee Le Deere Lomentaria (in part) 
Plantsidichotomouslysbranchedse eerie eee eee 86 
Plants simple or subsimple, irregularly to alternately lobed or branched 
a. Geo saiyay avigedula ias-eaaneigetle ba Se la talgy seh chlblbr ole ln Autbltey Sle bapcaalvette ire leap eons lee ieleetia esi cline men ene eel 93 
Plants 4 cm or less tall, dichotomous branches markedly constricted at the 
nodes, medulla consisting of a single layer of cells.......... Leptofauchea 
Plants greater than 4 cm tall, dichotomous branches not constricted at the 
nodes, medulla not consisting of a single layer of cells ................ 87 
Medulla: filamentous: :20.cdenotaeadere A nOe ae eee ae ee Ceo 88 
Medulla pseudoparenchymatous ~.-)....49: o0eeeaen i eee 90 
Axes smooth and of similar width throughout, repeatedly dichotomously 
branched to several orders, apices acute .................. Sarcodiotheca 
Axes crispate to undulate and wider at apices than bases, dichotomously 
branched to few orders, apices broadly rounded to obtuse ............. 89 
Ultimate branches less than 1 cm broad, margins often inrolled, papillae 
PIESEDE sis, 5/2 ane store eae ae eRe ne ae eee em ene Mastocarpus 
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Ultimate branches greater than 1 cm broad, margins undulate, papillae 


Rete Kati eg ee esos ns Bee erty comands: Soe, eam Greraa ata Sats Cirrulicarpus 
Marginsisimoo thy ae eran tive rs ons etait cio cont ietaainle cise am eee eae 91 
Marginsiundulateandicrenateserreeeneeeeer orice eeorit Petroglossum 
Cystocarps marginal, tetrasporangia formed in distinct apical or subapical 
SOR ARM erste eines ST susiare ony buns aay eros ores Rhodymenia (in part) 
Cystocarps laminal, tetrasporangia scattered.....................0.. 92 


Blades soft and lubricous, medulla with small and large cells intermixed 
eee erat tN tr yd Sie PPA I ion eel ied ind Agardhinula (in part) 
Blades firm and leathery, medulla with uniform-sized cells ............. 
SP PE MES on Ry amen be a WS ia} 4 Gracilaria (in part) 


Axesilessithan2)/mm.thick, lubricous tofinm..5.22ses-.24 os seen. a: 94 
Axes greater than 5 mm thick, gelatinous.............. Predaea (in part) 
Medullatilamentousitojhollowseaeee eee eee eee eee enor see e ek 95 
Medullajpseudoparenchymatousieee rere ase eee eee 102 
Bladesthollowsatematunity see eeereer eee ecate Chrysymenia (in part) 
Blades with a central mass of entangled filaments or with cortex connected 
Wiltihatraversingshilamentsuegierrs crc pear tar eieraee Oren ccid desiee kee 96 
Axes ligulate and abundantly branched, with numerous short marginal 
Spimesionspuniikeibranchl ets aeee epee ceeericer creer or Meristiella 
Axes narrowly to broadly foliose, entire to split or lobed, spines and spur- 
likeibranchiletstlackin peywy.f-otsariyniti cies eioe eeerainsoci aneekorn 97 
Blades borne on short to long stalks................. Halymenia (in part) 
Bladesisessilevonbrieflystipitateseaeeree eae oeee oer ore reencc 98 
Bladespoemyorilesspiniwi dthtermerewy circ eee eneiacr icon 99 
Bladesmmore:thantsicmiinikwadthineennsnn renee eerie reenter 101 
Blades asymmetric, lacking marginal proliferations....... Grateloupia (in 
part) 

Blades symmetric, with or without marginal proliferations.......... 100 


Blades bearing linear-lanceolate marginal proliferations ................ 
PIN PEP Oe Os (oss Aon ae Sey oases Grateloupia (in part) 
Blades simple or bearing pinnately arranged marginal proliferations ..... 
SRP Lae RM aR ote Lote SMe cea ne aaete rer ees Aeetionai Halymenia (in part) 
Blades often papillate; tetrasporangia zonately divided, cystocarps borne 


onspapilll ewer maccice oe Ora oe oe es Meristotheca 
Blades lacking papillae; tetrasporangia cruciately divided, cystocarps im- 
mersedaimbladesyty. jacana asa okiaces Ghee Halymenia (in part) 


Blades soft and lubricous, medulla with small and large cells intermixed 
Sea ATARI NS ese CET OIA ES aN OT Sy SNS AEN RO AE Agardhinula (in part) 
Blades firm and leathery, medulla with uniform-sized cells.............. 
Pe cne noe y oe LsK eS A ccwesee Mien teheles wale esol oaoeelirs Gracilaria (in part) 
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Plants hollow throughout or in part hollow .......................- 104 
Plants solid) throughout..2252 5+ 4-)22¢-ceecne ere ee eee 108 
Plants consisting of hollow, septate or continuous, branched cylindrical 
KOS ce) SH Lwahelte ele a revatea orm oneiterceltayorte/ ate ie teltolou al loBo oer evo ne eR CCR sensi eee aan ean 105 
Plants consisting of, or bearing in part, obovoid to obpyriform, mucilage- 
filled (bladders vei «cistern sacseqsnqsres Stag scatterers fe Bea eee eee 107 
Cylindrical axes hollow except at constrictions of branch bases...... 106 
Cylindrical or flattened axes divided by regularly spaced, single-layered 
Y=) 01 Uae nectar orm crucret ication crecracoa mo oma 6000006 Champia 
Occasional inner cortical cells bearing gland cells into central cavities 
sis an ah eid acah cate aS Srtn guaT RN OPT ee toca OR Pa one eaten aman Chrysymenia (in part) 
Gland cells lacking4 ache corer noone eee Lomentaria (in part) 
. Plants consisting of solitary or paired large bladders or solid axes bearing 
lateralfanditermimnalibladdersiaeeer eerie Botryocladia 
Plants consisting of hollow axes bearing ever decreasing sized orders of hol- 
low: branches Wace Ariene or croc ee ae eee Chrysymenia (in part) 
Plantsigelatinoustcontexd ooseleeener eerie ree eienicnerae 109 
Plants not gelatinous, texture firmer, cortex more compact .......... 113 
Plantsimilaxialll(cheekjapicalspontions) erent nae 110 
Plants: mulltiaxialls os.ccc.csiacateinnavems de eeanene et oro ene 111 
Main axes 1 mm or less in diameter, corticated by rhizoidal downgrowths 
from basal cells of lateral indeterminate branches.............. Naccaria 
Main axes greater than 1 mm in diameter, corticated by dense lateral deter- 
minate branches +s:.cesecee cee «at cee ete a oak on oe Dudresnaya 
Main axes less than 2 mm in diameter, alternately to subdichotomously 
braniched) .,5 ssi ainepacea een pate delaras reer eine eters ere eer eee 1 


Main axes 4 mm or more in diameter, multilobate and bullate............ 
sda Seen Bd BP whee es kes ee eee Predaea (in part) 
Branching alternately radial, axes uniformly pigmented throughout ...... 
seided Seas eee eee Gloioderma (in part) 


Branching subdichotomous, apices more densely pigmented than axes be- 
LW sii seciste aves es Sn soe Helminthocladia 
Plants turgid, releasing mucilage when squeezed .................-- 114 
Plantsinotiturcidiwaithimucilageseee enn aetna trite 116 
Mainvaxes*simmilorilessiwideleaanene ener erinieer irri eer rier Scinaia 
Main taxes) preaten thantdmm widens eae eee inet 115 
Branching ina single plane, axes deeply pigmented, medullary ganglia bear- 
ingidark-staining elandlikeicellsiems-se- eset eee Sebdenia 
Branching not all in the same plane, axes lightly pigmented, medullary gan- 
glialackingtylandlikeycell Sasser eee Halymenia (in part) 
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Plants basically dichotomously branched... -.---+..2-0224-+4-¢s40- 117 


Plants irregularly, alternately, or oppositely branched............... 118 
Plants short and tufted, branching divaricate, with occasional nemathecial 
swellingstatbranchybasesmarrrciericicce aan deers ee 7 er oie Gymnogongrus 
Plants tall, not tufted, branching narrow angled, nemathecia lacking ..... 
er Mere rae eel Siege Gotta cas seduces amienbichtlars aioianaeieks Trematocarpus 
Plantsmumiaxiall(cheekapicall portions) eres cee ce sie aeiere 119 
Varatisprnnnlitacnciclleeweware cetera riaseaavcror cia ver-corsiaiackorcrele eeertear a ehelersictaraictstsr: 122 


Plants prostrate and spreading or entangled with other algae ............ 
Me me ees er suey Che cac reise ous wee halienstiiai se outer ngoceb aut edo aswie Hypnea (in part) 


Plants erect or with stoloniferous branches giving rise to many erect 
DLA Ghesmene ret miCey er rece peice hie tact eoe emcee mat inoeiee 120 
Rlantsiwamypisuniacercellsicomtinuous) sya ae aes 121 
Plants soft and lubricous, repeatedly pinnate; surface cells in rosette fash- 
LOMA ren eee erie ee Sees a ea este reais enone hese cashes Craspedocarpus 
Plants simple to subpinnate, apices often trifurcate; sporangia tetrahedrally 
oneruciatelyadivided emma cece ote eee - Gelidium (in part) 
Plants much and radially branched; apices hamate, forked, or otherwise 
branched; sporangia zonately divided ................. Hypnea (in part) 
mee chan) aehill ame mt O11S pair. spca eres exe nowhere rita herere pees ee cces adh usw ut oir a aateveltyire 124 
a Meduillajpseudoparenchymatous) =e eeeeeereeerce acre acre: 123 


. Plants with spermatangia formed in saucer- to flask-shaped depressions; 


carposporophytes connected to pericarps by thin tubular nutritive cells 
erat eran er ore ee re hereeeais Gracilaria (in part) 


. Plants with spermatangia formed in superficial sori in the outer cortex; 


carposporophytes lacking connective tubular nutritive cells ............ 


MACNN Ia CR RIEY sche ov vs rin ki eel ick AN Mem C USEC CRT. S MeLeusiaunte Seis Gracilariopsis 
Axes with'spines)orspunlike) branches) ss. seaee eevee aaeee: Eucheuma 
Axeslacking)spines onspurlike|branches\....4--95 24066 sees 125 
Branches recurved, secondarily attached, and wide-spreading; sporangia 
equciatelysdivide dnssc20 Ar crete. Reo ane aie aon mere ae Gigartina 
Branches more or less erect, solitary or clumped but not wide-spreading; 
Sporanciaszonatelyadivid edimeerremrrrte crt rci tei 126 
Axes slender, plants clumped; cystocarps with central fusion cells....... 
Se Vaurineyer cts ahiey sit oelfeh nese uehencs ata nied ceenasure ven eea sks awehcr algal eremeuitscsie achayste Solieria 
Axes thick, plants solitary for the most part; cystocarps with multicellular 
sterileycentrallitissuesMiywa. co caeoteus ce ee a eee eee ek es Agardhiella 
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abaxial. On the side away from the axis. See also adaxial. 

accessory. Additional; applied in the Rhodophyta to filaments that form in addition to 
regular vegetative branches. 

acellular. Multinucleate, without division of the vegetative cytoplasm by septa. 

acropetal. Produced in succession from the base upward so that the youngest are nearest 
the apex. 

aculeate. Bearing prickles or spines. 

acuminate. Tapering gradually to a point. 

acute. Sharp, ending abruptly in a point. 

adaxial. On the side toward the axis. See also abaxial. 

adnate. Attached or fused, one structure to another. 

adventitious. Developing in an unusual position, out of the usual sequence; said of 
branches. 

akinete. A thick-walled resting spore formed from a vegetative cell. 

alternate. Formed singly at regular intervals along an axis. 

ampulla, pl. ampullae. A special cluster of filaments that bear carpogonial branches or 
auxiliary cells (Cryptonemiaceae). 

anastomosing. Joining of adjacent parts. 

androphore. An antheridium-bearing branch (Vaucheria). 

anisogamous. Having motile gametes of different sizes. 

annual. Living for only a single year, during which the life history is completed. 

annular. Ringlike. 

annulate. Ringed; made up of ringed segments. 

antheridium, pl. antheridia. A male reproductive structure producing flagellate gametes. 

anticlinal. Perpendicular to the surface. 

apiculate. Terminating in a short, sharp point. 

aplanospore. A nonmotile spore with a wall separate from the parent cell. 

apomeiotic cell division. Mitotic division in a cell (meiosporangium or gametangium) that 
typically divides by meiosis. 

arcuate. Curved, bent in a bow. 

articulated. Jointed, as in the segmented and flexible calcified Rhodophyta. 

aseptate. Without crosswalls. See also coenocytic. 

asexual reproduction. Reproduction without syngamy. 

assimilatory filaments. Pigmented, photosynthetic filaments; contrasted with filaments 
that are structural and/or nonpigmented. 

attenuate. Gradually tapering toward the base or apex. 

autospore. A nonmotile spore which is a miniature of the parent cell. 

autotrophic. Capable of using light or inorganic compounds as an energy source. 

auxiliary cell. In the Rhodophyta, either a cell that produces a carposporophyte after re- 
ceiving a diploid nucleus from the fertilized carpogonium, or a cell to which a con- 
necting filament attaches. In the latter case, the carposporophyte may be produced 
from the connecting filament. 

axial]. Extending longitudinally through the center of a branch or stem. 

axial filament. A series of cells extending longitudinally down the center of a branch or 
blade. 

axil. The angle between the axis and a lateral branch. 

axillary. Situated in the axil. 

basipetal. Produced in succession from the apex downward so that the youngest are near- 
est the base. 
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benthic. Growing or living on the sea floor; attached. 

biflagellate. Having two flagella. 

bifurcate. Forked; dichotomous. 

biloculate. With two chambers. 

binate. Consisting of two parts; growing in pairs. 

biseriate. In two rows. 

bisporangium, pl. bisporangia. A sporangium producing two spores. 

bullate. Having an outward bulging or puckering of the surface. 

caducous. Nonpersistent; transitory. 

caespitose. Growing in short tufts or mats. 

calcareous (calcified). Covered with or impregnated with calcium carbonate (lime). 

carpogonium, pl. carpogonia. The female gametangium in the Rhodophyta, including the 
egg and trichogyne. 

carposporangium, pl. carposporangia. The reproductive cell of the carposporophyte, pro- 
ducing diploid carpospores by mitosis. 

carpospore. A diploid spore produced by the carposporophyte. 

carposporophyte. The diploid, partially parasitic generation in the life history of the Rho- 
dophyta, initiated by mitotic division of the zygotic nucleus and attached to the 
gametophyte; some or all of the cells become carposporangia and release diploid 
carpospores. 

carpotetraspore. One of four spores formed by meiosis in a divided carposporangium. 

cartilaginous. Firm, tough, elastic. 

centric spindle. Organization of the cell at nuclear division in which there are centrioles 
at the poles of the array of microtubules involved in chromosome movement. 

cervicorn. Resembling the horns of a deer. 

chrysolaminarin. Beta-linked glucan storage product (Chrysophyta). 

circinate. Coiled inward or downward in a flat spiral. 

clavate. Club shaped, gradually thickening toward the apex from a slender base. 

coaxial filaments. Parallel filaments formed by the simultaneous division of apical cells to 
produce transverse bands of cells. 

coenocytic. Multinucleate as a result of nuclear division without cell division, or as a re- 
sult of cell fusion. 

columella. Tuft of persistent cells in the center of a tetrasporangial or bisporangial con- 
ceptacle (Corallinales). 

conceptacle. A cavity in the surface tissue of a plant containing the reproductive struc- 
tures. 

conchicolous. Growing on or in shell. 

conchocelis stage. Diploid, filamentous, sporophyte phase (Bangiales). 

conchospore. Spore of a conchocelis stage that germinates to produce a gametophyte. 

concrescent. Joining together of originally separate parts. 

connecting filament (ooblast). Filaments that grow from fertilized carpogonia to the auxil- 
iary cells, either directly or indirectly. 

conspecific. Belonging to the same species. 

convolute. Rolled up longitudinally. 

coralline. Calcified and thus resembling coral; a member of the order Corallinales (Rho- 
dophyta). 

cordate. Heart shaped, with the point upward or outward. 

cornute. Horned. 
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cortex. Tissue external to the medulla, or external to the axial cell or pericentral cells, 
where there is no medulla. 

corticate. Having a cortex. 

corymbose. Branched, with the longer branches toward the base so that tips of all branches 
are at the same level to make a flat-topped cluster. 

costa. A rib in a blade. 

cover cell. A special cell, cut off of a pericentral cell and covering tetrasporangia in the 
Ceramiales; a surface cell in the Corallinales. 

crenate. Edged, with rounded, forward-pointing teeth; scalloped. 

crenulate. Finely crenate. 

crispate. Uneven and ruffled, looking like crumpled paper. 

crozier. A hook-shaped branch tip. 

cruciate. Divided by two successive planes perpendicular to each other (tetrasporangia in 
Rhodophyta). 

crustose. Flattened, adhering closely to the substrate. 

cryptostome, pl. cryptostomata. A sterile cavity opening to the surface and containing a 
tuft of hairs (Fucales). 

cuneate. Wedge shaped. 

cuspidate. Having a rigid point. 

cystocarp. The carposporophyte, including, if present, surrounding pericarp tissue (Rho- 
dophyta). 

deciduous. Falling off, not persistent. 

decumbent. Prostrate, with the tip curving upward. 

decussate. Branching with laterals in opposite pairs, each pair rotated 90° to the pairs 
above and below. 

deltoid. Triangular. 

dendroid. Treelike, with an erect main stem; freely branched. 

dentate. Toothed. 

denticulate. With very small teeth. 

determinate. Having limited growth potential. 

dichotomous. Forked, bifurcate. 

digitate. Diverging from a single point, as the fingers of a hand. 

dimorphic. Having two forms. 

dioecious. Having male and female gametangia on separate plants. 

diplontic. Having a life history in which mitosis is restricted to diploid nuclei and in which 
meiosis produces gametes. 

diplohaplontic. Having a life history in which the diploid zygote and haploid spores divide 
by mitosis to produce sporophytes and gametophytes, respectively; meiosis produces 
spores. 

discoid. Rounded and flat. 

dissected. Cut deeply into narrow segments. 

distal. Away from the point of attachment or origin. See also proximal. 

distichous. Arranged in two rows on opposite sides of an axis. 

divaricate. Spreading widely. 

dolioform. Barrel shaped. 

dorsal. Located on the upper surface. 

dorsiventral. Having distinct top and bottom surfaces. 

dredge. A device for scraping or scooping material from the sea floor when dragged behind 
a vessel. 
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ecad. A plant form which is assumed to be adapted to the habitat. 

ecophene. Characteristic morphology that is not fixed genetically, but depends on environ- 
mental conditions. 

ecorticate. Lacking a cortex. 

ectocarpoid. Resembling members of the genus Ectocarpus. 

ellipsoid. Elliptic in side view or longitudinal section, circular in cross-section. 

emarginate. Having a slight notch at the tip. 

endemic. Native, restricted to a specific region. 

endogenous. Arising from within a plant, as from an axial cell after formation of pericen- 
tral cells (Ceramiales). 

endophytic. Living within the tissue of another plant. 

endozoic. Living within an animal. 

entire. Having a margin without lobes, indentations, teeth, or spines. 

epi-endophytic. Living within and outside the tissue of another plant. 

epidermis. The outermost layer of cells of a plant. 

epiphyte. A plant growing on another plant, but not usually parasitic. 

epiphytic. Growing on a plant. 

epithallus (epithallium). Uppermost cells of crustose coralline algae. In very simple crusts, 
these are formed on the hypothallus; in more complex crusts, a meristem of inter- 
calary cells forms the epithallus above and a perithallus below. 

epizoic. Growing on an animal. 

erose. Irregularly notched, toothed, or indented. 

exogenous. Originating externally from the outermost layer of cells. 

exserted. Protruding. 

falcate. Sickle shaped. 

farinaceous. Having a mealy surface. 

fascicle. A cluster or tuft of branches, all arising at about the same place on an axis. 

fasciculate. In bundles or clusters consisting of similar members. 

fastigiate. Having many branches that are erect and appressed or parallel, giving a narrow 
elongate habit. 

filamentous. Composed of threadlike structures, or filaments. 

filiform. Threadlike. 

flabellate. Fan shaped. 

flaccid. Limp. 

flagelliform. Whiplashlike. 

flexuous. Changing direction in a zigzag pattern. 

foliose (foliaceous). Broad, flat, leaflike. 

forcipate. Forked and incurved, pincerlike. 

frond. An erect blade or branch of an alga. 

fucosin (fucosan). Tanninlike compounds deposited in small refractive vesicles in the cells 
of the Phaeophyta. 

fusiform. Spindle shaped, elongate, and tapering toward each end. 

fusion cell. A multinucleate cell formed by the union of several cells; characteristic of 
vegetative tissue in some Corallinales and carposporophytes in many Rhodophyta. 

gametangium, pl. gametangia. A cell or multicellular structure that produces gametes. 

gametophyte. A gamete-producing generation in a life history, generally haploid. 

geniculum, pl. genicula. An uncalcified joint in the axis of articulated Rhodophyta. 

girdling. Encircling. 

glabrous. Smooth, hairless. 
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gland cells. Distinctive refractive cells presumed to either release extracellular compounds 
or possibly serving as storage cells. 

glaucous. Grayish or bluish green. 

gonimoblast. Filaments forming the diploid carposporophyte generation in the Rhodo- 
phyta. 

gonimolobe. Branch of a carposporophyte in which the carposporangia mature synchro- 
nously. 

gregarious. Growing together in a group. 

hamate. Bent at the tip; hooked. 

haplontic. Having a life history in which only haploid nuclei divide by mitosis; the zygote 
divides by meiosis. 

hapteron, pl. haptera. A rootlike, multicellular part of a holdfast. 

heterokaryotic. Having nuclei of more than one genotype. 

heteromorphic. Having a life history in which the gametophyte and sporophyte are dis- 
similar. 

heterothallic. Requiring two different clones for sexual reproduction. 

heterotrichous. Formed of two different systems of filaments, one prostrate and one erect. 

holdfast. Basal attachment structure; may be unicellular or multicellular. 

holotype. A single specimen or element, chosen by the author as the nomenclatural type 
of a new taxon; the single specimen or element used by the author. 

hyaline. Transparent, colorless, nonpigmented. 

hypobasal. Below the base or hypothallus. 

hypogynous cell. The cell bearing the carpogonium. 

hyposaline. Less saline than ocean water. 

hypothallus (hypothallium). Basal layer(s) of cells of crustose Rhodophyta. 

incised. Cut sharply and deeply at the margins. 

incrassate. Thickened. 

indeterminate. Having unlimited growth potential, with the ability to resemble the pri- 
mary axis in structure and function. 

intercalary. Lying somewhere along the length of a branch or filament, but not at the apex 
or base. 

intergeniculum, pl. intergenicula. Calcified segments of articulated Rhodophyta. 

internode. Part of a branch or filament between the lateral branch points or nodes. 

interzonal spindle. Microtubules formed at mitosis and extending between the poles of 
the cell. 

involucre. A group of sterile cells or filaments subtending a carposporophyte and usually 
overtopping it. 

involute. Having blade edges rolled inward. 

isodiametric. Having equal sides. 

isogamous. Having gametes of similar size and form which may or may not differ geneti- 
cally and physiologically. 

isolectotype. A duplicate of a lectotype. 

isomorphic. Having a life history in which the gametophyte and sporophyte are similar. 

isotype. A duplicate of a holotype. 

karyogamy. Fusion of gamete nuclei. 

labyrinthine. Intricate; mazelike. 

laciniate (lacerate). With the edge divided or cut into narrow strips; fringed. 

lamellate. Made up of thin layers. 
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lamina, pl. laminae. The flat, thin part of a leaf or blade. 

laminal. Pertaining to the flat blade, as contrasted with marginal. 

laminarin. Beta-linked glucan storage compound (Phaeophyta). 

lanceolate. Lance shaped; flattened, narrow, two or three times as long as broad, widest in 
the middle or toward the base and tapering toward each end. 

lateral. Coming from or situated on the side of an axis. 

lectotype. A specimen or other element, chosen from the original material to serve as a 
nomenclatural type either when no holotype was designated at the time of publication 
or as long as the designated holotype is missing. 

leucoplast. A colorless plastid frequently containing starch. 

lignicolous. Growing on wood. 

ligulate. Tongue or strap shaped. 

linear. Long and narrow with parallel sides. 

littoral. Of or existing on the shore; intertidal. 

locule. A compartment or space within a structure. 

lubricous. Slippery. 

mammillate. Nipple shaped. 

mannitol. A sugar alcohol storage product of the Phaeophyta. 

marginal. Situated on or pertaining to the edge. 

medulla. A central core of tissue surrounded by the cortex. 

mega-. A prefix indicating “large size.” 

megacell. An enlarged cell formed from a trichocyte (Corallinales). 

meiosporangium. A reproductive structure in which spores (meiospores) are produced by 
meiosis (sometimes followed by mitosis). 

meristem, adj. meristematic. The region of a multicellular plant in which cell division is 
localized. 

midrib. The thickened, central, longitudinal costa of a blade. 

mitosporangium. A reproductive structure in which spores (mitospores) are produced by 
mitosis. 

moniliform. Resembling a string of spherical beads. 

monocarpogonial. Having a single carpogonium per auxiliary cell or supporting cell. 

monoecious. Having male and female gametangia on the same plant. 

monopodial. Having a single dominant apical cell or apical meristem and a dominant axis 
from which laterals arise. 

monosiphonous. Composed of a single row of cells; uniseriate. 

monosporangium, pl. monosporangia. A sporangium that forms a single spore (mono- 
spore). 

monotypic. Having only one included taxon. 

mucronate. Terminated by a short, sharp point, a mucro. 

multiaxial. Having an axis composed of many elongate filaments with no evidence of a 
primary filament. 

multilateral. Having many sides, or derived from many sides. 

multinucleate. Having several to many nuclei. 

multiporate. With a separate pore above each sporangium in a tetrasporangial conceptacle 
(Corallinales). 

multiseriate. With several rows of cells in one or more planes. 

nemathecium, pl. nemathecia. A raised tissue containing or bearing reproductive cells. 

nerves. Fine veins in the blades. 
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node. The point along an axis where branches originate. 

nodose. Having knotlike swellings. 

nodulose. Having small local thickenings. 

ob-. A prefix meaning reversed, upside down. 

oblanceolate. Lanceolate, but broader toward the apex. 

oblate. Globose, with the diameter at the equator greater than that between the poles. 

oblique. At an angle to the axis, but not at right angles. 

oblong. Elliptical, blunt at each end, having nearly parallel sides, and two to four times 
longer than broad. 

obovate. Having the shape of a longitudinal section of a bird’s egg, with the narrow end 
basal. 

obovoid. Egg shaped, attached at the narrow end. 

obtuse. Blunt or rounded on the end. 

ocellate. Resembling an eye; having a circular, distinctive structure. 

ooblast. See connecting filament. 

oogamous. Reproducing by sperm or spermatia and egg. 

oogonium, pl. oogonia. Egg-forming female gametangium. 

opposite. Inserted at the same level, but separated by an axis. 

orbicular. Flat, with a circular or nearly circular outline. 

ostiole. An opening or pore in the tissue around a conceptacle or cystocarp, through which 
spores or gametes are released. 

ovate. Having the shape of a longitudinal section of an egg, the broad end basal. 

ovoid. Egg shaped, attached at the broad end. 

palmelloid. Nonmotile and forming a gelatinous mass. 

palmate. Having several lobes or segments spreading from the same point. See also digi- 
tate. 

panduriform. Fiddle shaped. 

paniculate. Loosely, repeatedly, and irregularly branched. 

papilla, pl. papillae. A small, rounded, nipplelike process on a surface or margin. 

paraphysis, pl. paraphyses. A sterile hair associated with reproductive structures. 

parasporangium. A reproductive structure producing many spores, but not homologous to 
a tetrasporangium (Rhodophyta). 

parenchymatous. Composed of thin-walled, isodiametric cells produced by cell divisions 
in three dimensions. See also pseudoparenchymatous. 

parietal. Near the cell wall. 

parthenogenesis. Reproduction by gametes without syngamy. 

pectinate. Comblike; having a unilateral series of closely set branches. 

pedicel. A small stalk, sometimes a single cell, that supports a reproductive structure. 

pedicellate. Borne on or having a pedicel. 

pelagic. Living in the open sea. 

peltate. More or less flattened, circular, and attached to a stalk in the center of the lower 
side. 

penicillate. Brushlike; having a terminal cluster or tuft of filaments. 

percurrent. Running through the entire plant or axis. 

perennial. A plant living for three or more years, usually becoming reproductive in the 
second and subsequent years. 

perforate. Pierced by holes. 

pericarp. Sterile tissue united around and enclosing a carposporophyte. 
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pericentral cell. A cell cut off from the axial cell by a longitudinal division and initially as 
long as the axial cell. 

periclinal. Parallel to the surface. 

perithallium (perithallus). Erect filaments borne on the hypothallus and forming the bulk 
of the tissue in thick crusts (Rhodophyta). 

phenology. Study of the seasonal, periodic changes in organisms. 

phragmoplast. Array of microtubules parallel to the spindle at telophase. 

phycobilins. Water-soluble biliprotein photosynthetic pigments of Rhodophyta. 

pinna, pl. pinnae. The ultimate branchlets in a pinnately branched plant. In Bryopsis they 
are tubular, coenocytic branches; in the Rhodophyta they are multicellular. 

pinnate. Arranged in two rows on opposite sides of an axis, either paired or alternate; 
featherlike. 

pinnule. A secondary pinna; one of the ultimate divisions of a bipinnate (twice-pinnate) 
axis. 

pit-connection. A connection between daughter cells in Rhodophyta that is usually 
plugged by material (a pit plug) other than the usual cell wall compounds. 

placenta. A complex fusion cell in the Rhodophyta, linking a carposporophyte and its 
gametophyte. 

planar. Flat. 

plasmogamy. Fusion of protoplasts without karyogamy. 

plastid. A cell organelle, often containing photosynthetic pigments. 

pleiomorphic. Having more than one form in the same generation of a life history. 

plicate. Folded lengthwise, like a fan. 

plumose. Feathery. 

plurilocular. Having many compartments within a sporangium or gametangium. 

polycarpogonial. Having more than one carpogonium on a supporting cell or associated 
with an auxiliary cell (Rhodophyta). 

polychotomous. Having the axis divided into several equal branches. 

polyhedral. Having three or more planes intersecting at a common vertex. 

polyphyletic. Containing members with separate evolutionary histories, the member taxa 
less closely related to one another than they are to other taxa. 

polysiphonous. Having a tier of pericentral cells forming a ring around the axial cell, each 
cell being secondarily connected to the cells above and below it in the axis. 

polysporangium, pl. polysporangia. A sporangium containing more than four spores. 

polyspore. A spore formed in a polysporangium. 

polystromatic. Bladelike, having many cell layers. 

primordium, pl. primordia. The first recognizable beginning of a structure. 

procarp. The association of specific carpogonia with specific auxiliary cells (Rhodophyta). 

proliferous. Producing adventitious outgrowths similar to, but generally smaller than, the 
structure bearing them. 

propagation. Increase in number of individuals by vegetative reproduction. 

propagulum, pl. propagula (propagules). A modified, deciduous, vegetative branch that 
functions as a means of vegetative reproduction. 

prostrate. Procumbent; growing along the substrate. 

protonema. Early, filamentous, prostrate stage in germination. 

proximal. Nearer the point of origin or attachment. 

pseudodichotomous. Appearing dichotomous, but formed when a lateral branch partially 
displaces the apex, becoming equal in appearance and position to the apex. 
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pseudofilament. A thread of loosely arranged cells, frequently held together by mucilage. 

pseudolateral. The displaced apex, generally of determinate growth, that in a sympodially 
branched axis is replaced by a true lateral to continue the main axis. 

pseudoparenchymatous. Appearing parenchymatous, but composed of parallel, closely 
packed, uniseriate filaments. 

pulvinate. Cushion shaped. 

pyrenoid. A proteinaceous structure within a plastid, associated with food reserves. 

pyriform. Pear shaped, broader at the bottom than at the top. 

quadrate (quadrangular). Having four sides and four angles; rectangular or square. 

quadriflagellate. Having four flagella. 

raceme. A reproductive structure with sporangia or gametangia borne along a main axis 
in acropetal sequence. 

racemose. In the form of a raceme. 

rachis. The main axis. 

radial branching. Formation of branches singly and along different radii around the axis. 

ramelli. Small branches or branchlets. 

receptacle. The terminal branchlet or part of a branch in which conceptacles are embedded 
(Fucales). 

reflexed. Bent backward. 

reniform. Kidney shaped. 

reticulate. Forming a network, a reticulum. 

retuse. Having a broad or rounded, notched apex. 

rhizoid. A unicellular or single-stranded filamentous attachment or corticating structure. 

rhizoplast. Striated fibers associated with flagellar basal bodies; also called system II 
fibers. 

rosette. A roselike cluster of cells or blades. 

saccate. Saclike. 

saxicolous. Growing on rock. 

SCUBA. Self-Contained Underwater Breathing Apparatus; used for free-swimming under- 
water breathing, usually using compressed air. 

scutate. Shield shaped. 

secund. Unilateral; arranged along one side of an axis. 

segregative cell division. Simultaneous cleavage of a multinucleate cell with individual 
nuclei forming new cells within the old cell. 

septate. Having cross walls, divided. 

seriate. Arranged in a row. 

serpentine. Sinuous; winding. 

serrate. Toothed on the margin, the teeth pointing toward the apex. 

serrulate. Minutely serrate. 

sessile. Lacking a stalk. 

seta, pl. setae. A thin, stiff, hairlike structure. 

simple. Unbranched; undivided. 

sinus. A notch between two lobes of a blade. 

snout. An acellular tube of wall material formed around the ostiole of a coralline algal con- 
ceptacle. 

siphonous. Having a tubular, acellular structure (Chlorophyta). 

sorus, pl. sori. A cluster of reproductive structures that are raised only slightly or not at 
all above the surface of the plant. 


506 : GLOSSARY 


spatulate. Spoon shaped, with the rounded end distal. 

spermatangium, pl. spermatangia. A gametangium containing a single male spermatium. 

spermatium, pl. spermatia. A nonflagellated male gamete. 

spindle shaped. Elongate, cylindrical, and tapered toward each end. 

spinelike. Long, tapering. 

spinulose. Bearing fine spines. 

spongiose. Like a sponge; elastic and porous. 

sporangium, pl. sporangia. A reproductive structure producing spores by mitosis (mito- 
spores) or by meiosis (meiospores). Sporangia are often named according to the num- 
ber of spores formed (monosporangia, bisporangia, tetrasporangia, polysporangia). 

sporophyte. Diploid generation; the stage in the life history in which spores are usually 
produced by meiosis. 

spurlike. Short, tapering. 

stellate. Star shaped. 

stephanokont. Having many flagella borne in a ring around the distal end of a cell. 

stichidium, pl. stichidia. A specialized reproductive branch, generally somewhat swollen, 
which produces spermatia or tetraspores in some Rhodophyta. 

stipe. A stem or stalk. 

stipitate. Having a stem or stalk. 

stolon. A horizontal axis growing from the base of the parent plant, capable of producing 
new plants or shoots. 

sub-. A prefix indicating “less than, almost, or approaching.” 

subsidiary cell. A vegetative cell borne on a supporting cell and becoming part of a fusion 
cell. 

supporting cell. A cell that bears a carpogonial branch. 

supralittoral. Above the high tide line, but affected by the sea. 

surficial. Occurring on the surface. 

sympodial. With the apex displaced by a subtending lateral branch, the apex forming a 
pseudolateral and the lateral continuing the direction of growth of the main axis. 

synonymy. A listing of the scientific names applied to a particular taxon. 

tagmatic. Filamentous organization with filaments united to form a larger structure that 
may be clearly filamentous to pseudoparenchymatous. 

taxon, pl. taxa. Unit of biological classification: for example, “species,” “genus,” “family,” 
etc. 

tela arachnoidea. Network of stretched cells on the inside of the pericarp, surrounding the 
carposporophyte (Rhodymeniales). 

terete. Cylindrical. 

terricolous. Living on or in soil, sand, peat, or mud. 

tetrahedral. Divided simultaneously (tetrasporangia in Rhodophyta), the four spores 
touching at the center and only three walls being visible from any direction. 

tetrasporangium. A sporangium containing four spores, usually the products of meiosis. 

tetraspore. One of the four spores formed in a tetrasporangium. 

thallus, pl. thalli. The body of a macroscopic alga. 

tier. One of a series of transverse cell rows placed one above the other. 

tortuous. Bending irregularly. 

torulose. Cylindrical with slight constrictions, very nearly the same as moniliform. 

trabecula, pl. trabeculae. A strand of cell-wall material crossing a space within a plant or 
a cell. 
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transverse. At right angles to the long axis. 

trapezoid. Four sided, with two sides parallel. 

trawl. A device used in fishing; a conical net dragged behind a vessel. 

trichoblast. A colorless, branched or unbranched, hairlike filament in the Rhodophyta. 

trichocyte (trichocyst). An uncalcified, hair-forming cell in the coralline algal hypothallus 
or perithallus. 

trichogyne. Receptive extension of the carpogonium to which spermatia attach. 

trichothallic. Growing by means of an intercalary meristem in a uniseriate filament. 

trifurcate. Having three prongs or branches diverging from the same point. 

truncate. Ending abruptly, as if cut straight across. 

tuberculate. Having irregular warty outgrowths. 

turbinate. Shaped like a top (a cone with a rounded base) and attached at the point. 

umbilicate. Having a central depression resembling a navel. 

undulate. Having a wavelike form. 

uniaxial. Having a single, central, longitudinal filament from which the remaining tissue 
or branches are derived. 

unicarpogonial. Having one carpogonium per supporting cell or auxiliary cell. 

unicellular. Consisting of a single cell. 

unilateral. Formed on one side of an axis. 

unilocular. With a single compartment, undivided by walls. 

uniporate. With a single opening per conceptacle (Corallinales). 

uniseriate. Formed in a single row or chain. 

urceolate. Urn shaped. 

utricle. Enlarged, cortical, photosynthetic end of a sympodially branched coenocytic fila- 
ment (Codium). 

vacuous. Empty. 

vasiform. Resembling a duct. 

vegetative. Not reproductive. 

ventral. Pertaining to the lower surface of a dorsiventral plant. 

vermiform. Wormlike. 

verticillate. Whorled. 

vesicle. A thin-walled, hollow, swollen branch. 

villose. Covered with long, soft hairs. 

virgate. Long, slender, stiff, and much branched. 

voucher. A representative specimen from a collection deposited for future reference. 

whorled. With several branches at the same level around the axis. 

zonate. Divided by more or less parallel walls to form a short row of cells; in the zonate 
tetrasporangia of the Rhodophyta, four spores are formed in a row. 

zooidangium, pl. zooidangia. A cell within which are formed flagellated cells that may be 
either zoospores or gametes. 

zoosporangium, pl. zoosporangia. A cell within which zoospores are formed. 

zoospore. A motile, flagellated spore. 

zygospore. A thick-walled resting spore that develops from a zygote. 

zygote. A cell formed by the union of two gametes. 
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Collection Sites Mentioned in the Text 


North Carolina 
Adams Creek 

Atlantic Beach 
Beaufort 

Beaufort Inlet 

Cape Lookout jetty 
Fort Fisher 

Fort Macon 

Frying Pan Shoals 
Lockwoods Folly Inlet 
Masonboro Inlet 

Mile Hammock Rock 
Morehead City 
Newport River Estuary 
New River Inlet 
Ocracoke Inlet 

Oregon Inlet 

Pivers Island 

Radio Island 

Salvo 

Shackleford Bank jetty 
Surf City 

Topsail Island 
Wilmington 
Wrightsville Beach 
Wrightsville Beach jetty 


South Carolina 
Bears Bluff (Wadmalaw Island) 
Charleston 

Ft. Johnson 
Georgetown 
Myrtle Beach 
North Island 
Pawleys Island 
Port Royal Sound 
Sullivans Island 
Winyah Bay 


Georgia 
Cumberland Island 
Gray’s Reef 
Snapper Banks 
Sapelo Island 


Florida 
Haulover Cove 
Marineland 

St. Augustine 


Latitude 


34°57'N 
34°42'N 
34°43'N 
34°41'N 
34°37'N 
33°59’N 
34°42'N 
33°40'N 
BoRDoOuN 
34°11'N 
34°31'N 
34°43'N 
34°43'N 
34°32'N 
35°03'N 
35°47'N 
34°43'N 
34°42'’N 
35°31'N 
34°41'N 
34°26'N 
34°26'N 
34°14'N 
34°12'N 
34°11'N 


32°38'N 
32°47'N 
32°45'N 
33°13'N 
33°42'N 
33°13'N 
33°24'N 
32°15'N 
32°46'N 
33°17'N 


30°51'N 
31°24’N 
31°35'N 
31°27'N 


28°41'N 
29°39’'N 
29°54'N 


Longitude 


76°40'W 
76°44'W 
76°40'W 
76°40'W 
76°35'W 
77°55'W 
76°41'W 
77°55'W 
78°14'W 
77°49'W 
77°19'W 
76°43'W 
76°41'W 
77°21'W 
76°01'W 
75°31'W 
76°40'W 
76°41'W 
75°30'W 
76°39'W 
77°32'W 
77°32'W 
77°57'W 
77°47'W 
77°49'W 


80°15'’W 
79°56'W 
79°56'W 
79°11'W 
78°53'W 
79°11'W 
79°08'W 
80°40'W 
79°51’W 
79°15'’W 


81°26’W 
80°52'W 
80°23'W 
81°15'W 


80°46'W 
81°12'W 
81°19'W 
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Table 1. Seaweed species endemic to the southeastern United States. 


Species known only from the region 


between Cape Hatteras 
and Cape Canaveral 


Cladophora pseudobainesii 
Derbesia turbinata 
Vaucheria acrandra 
Vaucheria adela 

Hincksia onslowensis 
Streblonema invisible 
Porphyra carolinensis 
Porphyra rosengurttii 
Audouinella affinis 
Audouinella hoytii 
Helminthocladia andersonii 
Peyssonnelia atlantica 
Dudresnaya georgiana 


Trematocarpus papenfussii 
Craspedocarpus humilis 
Petroglossum undulatum 
Champia parvula var. prostrata 
Calliclavula trifurcata 
Callithamniella silvae 
Lejolisia exposita 

Nwynea grandispora 
Ptilothamnion occidentale 
Dasysiphonia concinna 
Dasysiphonia doliiformis 
Dipterosiphonia reversa 


Species also present only in other parts of Florida (F) 


or in Bermuda (B) 


Codium carolinianum (F) 
Onslowia endophytica (F) 
Padina profunda (F) 
Naccaria corymbifera (F & B) 
Agardhinula browneae (F) 
Cirrulicarpus carolinensis (F) 


Gloioderma blomquistii (F) 
Gloioderma rubrisporum (F) 
Branchioglossum minutum (F) 
Searlesia subtropica (F) 
Dasya spinuligera (B) 
Ceramium leptozonum (B) 


Table 2. Local seaweed species with disjunct distributions in the regions listed. 


Species 


Vaucheria longicaulis 
Vaucheria erythrospora 
Herponema solitarium 
Myriactula stellulata 
Dictyopteris hoytii 
Audouinella botryocarpa 
Lithophyllum subtenellum 
Phymatolithon tenuissimum 
Peyssonnelia stoechas 
Rhodymenia divaricata 
Pleonosporium boergesenii 
Pleonosporium flexuosum 
Myriogramme distromatica 
Herposiphonia delicatula 
Polysiphonia pseudovillum 


Region of Disjunct Distribution 


Brazil, Indian Ocean, Pacific Ocean 
Europe, Japan 

Europe 

Europe 

Venezuela, South Florida 

Europe, Africa, Australia, New Zealand 
Europe, Mediterranean 

Canary Islands, West Africa 
Mediterranean 

Gulf of California, Galapagos, South Florida 
Brazil 

Europe, Mediterranean, South Africa 
Mediterranean 

Central Pacific 

Central Pacific 
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ACANTHOPHORA, 430 
spicifera, 431 
ACINETOSPORA, 111 
crinita, 111, 120 
pusilla, 112 
ACROCHAETE, 37 
ACROCHAETIACEAE, 192, 210 
ACROCHAETIALES, 191 
ACROCHAETIUM, 192 
affine, 194, 195 
bornetii, 198 
compactum, 206 
corymbiferum, 198 
dasyae, 198, 199 
densum, 202 
dufourii, 203 
hoytii, 203, 204 
hummii, 201 
hypneae, 204 
infestans, 205 
parvulum, 206 
polyblastum, 203 
robustum, 199 
sargassi, 203 
seriatum, 204 
thuretii, 202, 209 
trifilum, 206 
virgatulum, 209 
ACROSORIUM, 399 
uncinatum, 400 
venulosum, 399 
ACTINOCOCCUS 
aggregatus, 312 
AGARDHIELLA, 293 
ramosissima, 294, 299 
subulata, 295, 297, 300 
tenera, 296, 304 
AGARDHINULA, 332 
browneae, 333, 510 
AGLAOPHYLLUM 
lenormandii, 410 
AMPHIROA, 225, 227 
beauvoisii, 225, 227 
brasiliana, 226 
fragilissima, 226, 227 


ANADYOMENACEAE, 78 
ANADYOMENE, 78 

stellata, 78 
ANNULINA 

albida, 63 
ANOTRICHIUM, 358 

barbatum, 359 

tenue, 358 
ANTITHAMNION, 359, 362 

atlanticum, 362 

cruciatum, 360 

cruciatum var. radicans, 360, 364 

elegans, 363 

flagellatum, 364 
ANTITHAMNIONELLA, 360, 361 

atlantica, 362 

breviramosa, 364 

elegans, 361, 363 

flagellata, 364 

spirographidis, 364 
APOGLOSSUM, 400 

ruscifolium, 401 
ARTHROCLADIA, 166 

villosa, 166 
ARTHROCLADIACEAE, 166 
ARTICULATED CORALLINES, 225 
ASCOCYCLUS 

magnusil, 132 
ASCOPHYLLUM, 167 

nodosum, 168 

nodosum ecad mackaii, 168 
ASPARAGOPSIS, 220 

taxiformis, 220 
ASPEROCOCCUS, 132, 143 

echinatus, 143 

fistulosus, 143 

orientalis, 148 
ASTEROCYTIS, 178 

ramosa, 177 
AUDOUINELLA, 192, 211, 213, 215, 267 

affinis, 192, 194, 510 

alariae, 195, 204 

bispora, 196 

botryocarpa, 196, 510 

corymbifera, 198, 207 
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AUDOUINELLA (continued ) 
dasyae, 198, 210 
daviesii, 200 
densa, 201 
hallandica, 200, 202, 203 
hoytii, 192, 195, 203, 204, 510 
hypneae, 204 
infestans, 205 
microscopica, 206 
ophioglossa, 207 
pectinata, 204 
saviana, 207, 210 
secundata, 209, 210 
virgatula, 210 
AVRAINVILLEA, 88 
longicaulis, 88 
mazel, 88 


BACHELOTIA, 112 

antillarum, 112 

fulvescens, 113 
BANGIA, 178, 186 

alsidii, 178 

atropurpurea, 186 

ciliaris, 182, 183 

fuscopurpurea, 186 
BANGIACEAE, 186 
BANGIALES, 185 
BANGIOPHYCIDAE, 176, 178 
BATOPHORA 

oerstedii var. occidentalis, 99 
BLASTOPHYSA, 81 

rhizopus, 81 
BLIDINGIA, 39 

marginata, 40 

minima, 40 
BONNEMAISONIACEAE, 220 
BONNEMAISONIALES, 219 
BOODLEACEAE, 80 
BOODLEOPSIS, 89 

pusilla, 89 
BOSTRYCHIA, 431 

radicans, 432 

radicans f. moniliforme, 432 

rivularis, 432, 480 

scorpioides, 432 
BOTRYOCLADIA, 334, 341 

occidentalis, 335 


542 : INDEX 


pyriformis, 336, 338 
uvaria, 335 
wynnei, 337 
BOTRYTELLA, 113 
micromora, 113 
BRANCHIOGLOSSUM, 402 
minutum, 402, 510 
prostratum, 403 
BRONGNIARTELLA 
mucronata, 457 
BRYOCLADIA, 433 
cuspidata, 434 
thyrsigera, 435 
BRYOPSIDACEAE, 93 
BRYOPSIDELLA, 94 
BRYOPSIS, 82, 93, 94 
hypnoides, 95 
hypnoides f. prolongata, 95 
pennata, 94 
plumosa, 95 
BRYOTHAMNION, 435 
seaforthii, 435 


CALLICLAVULA, 366 
trifurcata, 336, 510 
CALLITHAMNIELLA, 367, 370 
silvae, 368, 510 
sp., 369 
tingitana, 369 
CALLITHAMNION, 370 
botryocarpum, 196 
byssoides, 373 
cordatum, 371 
cruciatum, 360 
daviesii var. secundatum, 209 
halliae, 373, 374 
microscopicum, 206 
polyspermum, 373 
pseudobyssoides, 372 
savianum, 207 
Spo 
tingitanum, 369 
turneri, 392 
CALLOPHYLLIS 
browneae, 333 
CALLOSERIS, 404 
halliae, 404 


CALOGLOSSA, 405 

leprieurii, 406 

leprieurii f. leprieurii, 407 

leprieurii f. pygmaea, 406, 407 
CALONITOPHYLLUM, 407 

medium, 407, 417 
CASTAGNEA 

howei, 138 

zosterae, 137 
CAULERPA, 92 

laetevirens, 93 

mexicana, 92 

peltata, 93 

prolifera, 92 

racemosa var. laetevirens, 93 

racemosa var. peltata, 93 
CAULERPACEAE, 91 
CAULERPALES, 82 
CENTROCERAS, 374 

clavulatum, 374 
CERAMIACEAE, 356 
CERAMIALES, 355 
CERAMIUM, 375 

areschougii, 382 

byssoideum, 376 

clavulatum, 374 

dawsonii, 376 

diaphanum, 377 

fastigiatum, 378 

fastigiatum f. flaccidum, 379 

flaccidum, 376 

flexuosum, 390 

floridanum, 380 

gracillimum, 376 

leptozonum, 380, 510 

ocellatum, 421 

rubrum, 381 

strictum, 378 

tenuissimum, 379, 380 

transversale, 376 
CHAETOMORPHA, 56, 76 

aerea, 57 

brachygona, 58 

californica, 61 

crassa, 58 

gracilis, 59, 60 

linum, 59, 60 

linum f. aerea, 59 


melagonium, 57 

minima, 61, 77 
CHAETOSIPHONACEAE, 81 
CHAMPIA, 350 

parvula, 350 

parvula var. prostrata, 351, 510 
CHAMPIACEAE, 350 
CHANTRANSIA 

bispora, 196 

corymbifera, 198 

hallandica, 202 

hypneae, 204 
CHILONEMA, 131 
CHLOROPHYCEAE, 34, 99 
CHLOROPHYTA, 31 
CHONDRIA, 437 

atropurpurea, 437, 438, 446 

baileyana, 437, 439, 446 

curvilineata, 440 

dasyphylla, 441, 443, 446 

dasyphylla f. floridana, 442 

filiformis, 455 

floridana, 442 

littoralis, 437, 440, 443, 445, 446 

parvula, 350 

polyrhiza, 444 

sedifolia, 442, 444, 446 

tenuissima, 437, 438, 440, 444, 445 

tenuissima var. baileyana, 439 
CHORDA 

lomentaria, 149 
CHORDARIACEAE, 136 
CHORDARIALES, 128, 129 
CHORISTOCARPACEAE, 151 
CHROODACTYLON, 177, 178 

ornatum, 177 
CHRYSOPHYTA, 101 
CHRYSYMENIA, 338 

agardhii, 338 

enteromorpha, 339 

orcadensis, 354 

pyriformis, 336 

ramosissima, 294 

uvaria, 335 

uvaria var. occidentalis, 335 
CHYLOCLADIA 

baileyana, 353, 354 

baileyana var. valida, 354 
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CIRRULICARPUS, 283 
carolinensis, 283, 510 
sp., 284 

CLADOPHORA, 61, 76 
albida, 63 
crystallina, 76 
dalmatica, 64 
delicatula, 64, 69 
fascicularis, 76 
flexuosa, 73, 76 
glaucesens, 63 
glaucesens var. pectinella, 63 
gracilis, 73 
hutchinsiae, 65 
laetevirens, 65 
liniformis, 67 
montagneana, 67 
pellucida, 71 
pellucidoidea, 69 
prolifera, 70 
pseudobainesii, 71, 510 
pseudopellucida, 70 
refracta, 64 
ruchingeri, 72 
sericea, 73 
vadorum, 74 
vagabunda, 74 

CLADOPHORACEAE, 56 

CLADOPHORALES, 56 

CLADOPHOROPSIS 
membranacea, 70, 76 

CLADOSIPHON, 136 
occidentalis, 136 
zosterae, 137 

CLARIONEA 
masonii, 267 

CLATHROMORPHUM, 239 

CODIACEAE, 82 

CODIOLUM 
polyrhizum, 32 

CODIUM, 83 
carolinianum, 83, 86, 510 
decorticatum, 84, 85 
fragile subsp. tomentosoides, 85 
isthmocladum, 86 
mucronatum var. tomentosoides, 85 
taylorii, 87 
tomentosum, 84 
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COLACONEMA, 192 
infestans, 205 
secundata, 209 

COLPOMENIA, 146 
sinuosa, 146 

COMPSOPOGONALES, 179 

COMPSOTHAMNION, 382 
thuyoides, 382 

CONFERVA 
aerea, 57 
atropurpurea, 186 
carnea, 182 
clathrata, 43 
crassa, 58 
daviesii, 200 
denudata, 463 
diaphana, 377 
fastigiata, 378 
flacca, 34 
flexuosa, 44 
granulosa, 119 
hutchinsiae, 65 
laetevirens, 65 
linum, 60 
nigrescens, 471 
ornata, 177 
paradoxa, 45 
prolifera, 70 
riparia, 76 
rubra, 381 
ruchingeri, 72 
sericea, 73 
siliculosa, 115 
stellulata, 135 
thuyoides, 382 
torta, 50 
urceolata, 477 
utricularis, 77 
vadorum, 74 
vagabunda, 74 
villosa, 166 

CONTARINIA, 290 
magdae, 290 

CORALLINA, 227 
capillacea, 232 
cubensis, 230 
flabellum, 90 
fragilissima, 227 


membranacea, 240 

obtusata, 213 

officinalis, 228, 248 

officinalis f. vulgaris, 228 

rubens, 233 
CORALLINACEAE, 224, 250 
CORALLINALES, 223, 250 
CRASPEDOCARPUS, 291 

humilis, 291, 510 
CRUSTOSE CORALLINES, 234 
CRYPTARACHNE 

agardhii, 339 
CRYPTONEMIA, 271 

crenulata, 284 

luxurians, 272 
CRYPTONEMIALES, 250 
CYSTOCLONIACEAE, 290 


DASYA, 419, 457 
baillouviana, 420, 424 
elegans, 420 
mucronata, 456 
ocellata, 421 
pedicellata, 420 
rigidula, 422 
sertularioides, 457 
spinuligera, 424, 510 
tumanowiczlii, 480 

DASYACEAE, 418 

DASYCLADALES, 99 

DASYOPSIS 
spinuligera, 424 

DASYSIPHONIA, 425, 428 
concinna, 425, 510 
doliiformis, 426, 510 

DELESSERIA 
americana, 409 
filicina, 274 
hypoglossum, 412, 414 
leprieurii, 406 
tenuifolia, 414 

DELESSERIACEAE, 398 

DERBESIA, 93, 94, 95 
lamourouxii, 96, 97 
marina, 96 
turbinata, 97, 510 
vaucheriaeformis, 96, 97 

DERMATOLITHON, 240 


pustulatum, 248 
DESMARESTIALES, 166 
DESMOTRICHUM, 132 

balticum, 145, 146 

undulatum, 145, 146 
DICHOTOMOSIPHON 

pusillus, 89 
DICTYOPTERIS, 154 

delicatula, 155 

hoytii, 155, 510 

justil, 157 

membranacea, 156 

polypodioides, 156 

serrata, 155 
DICTYOSIPHONALES, 140 
DICTYOSPHAERIA, 78 

cavernosa, 78 
DICTYOTA, 157 

cervicornis, 157 

ciliolata, 157 

dichotoma, 158, 159 

dichotoma var. menstrualis, 158 

divericata, 169 

variegata, 160 

menstrualis, 158 

pulchella, 160 
DICTYOTACEAE, 154 
DICTYOTALES, 154 
DIPTEROSIPHONIA, 446 

reversa, 447, 510 
DUDRESNAYA, 260 

crassa, 261 

georgiana, 262, 510 

puertoricensis, 263 
DUMONTIACEAE, 259 


ECTOCARPACEAE, 111 

ECTOCARPALES, 110, 128 

ECTOCARPUS, 114 
antillarum, 112 
breviarticulatus, 112 
confervoides, 116 
coniferus, 120, 121 
crinitus, 111 
duchassaingianus, 122 
elachistaeformis, 115 
fasciculatus, 115, 117 
irregularis, 120, 121 
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ECTOCARPUS (continued ) 
mitchelliae, 122 
onustus, 141 
ovatus, 125 
rallsiae, 120, 121 
siliculosus, 115, 117 
solitarius, 117, 118 
subcorymbosus, 142 
terminalis, 132 
viridis, 116 
ELACHISTA 
fucicola, 134 
grevillei, 134 
stellulata, 136 
ELACHISTACEAE, 134 
ENDODERMA 
viride, 37 
ENTEROMORPHA, 41 
clathrata, 43 
compressa, 43 
crinata, 50 
erecta, 45 
flexuosa subsp. flexuosa, 44 
flexuosa subsp. paradoxa, 45 
intestinalis, 45 
lingulata, 45, 50 
linza, 47 
marginata, 40 
minima, 40, 41 
plumosa, 45 
prolifera, 48 
prolifera var. gullmariensis, 49 
prolifera var. radiata, 49 
ramulosa, 49 
torta, 50 
ENTOCLADIA, 36, 37 
perforans, 32 
viridis, 36 
ENTONEMA 
oligosporum, 127, 128 
EPILITHON 
membranaceum, 240 
ERYTHROCLADIA, 180 
endophloea, 180 
irregularis, 181, 185 
irregularis var. subintegra, 185 
recondita, 181 
subintegra, 181, 184, 185 
vagabunda, 181 
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ERY THROPELTIDACEAE, 179 
ERYTHROTRICHIA, 182, 183 
carnea, 182, 183 
ciliaris, 182 
vexillaris, 183 
EUCHEUMA, 297 
gelidium, 296, 298, 300 
isiforme, 298 
isiforme var. denudatum, 297, 300 
EUDESME 
virescens, 137 
zosterae, 137 
EUGOMONTIA 
sacculata, 32 
EUHYMENIA 
filiformis, 304 
EUPOGONIUM, 424 
rigidulum, 422 


FALKENBERGIA 
hillebrandii, 220, 221 
FAUCHEA 
peltata, 345 
FELDMANNIA, 115, 121, 122 
elachistaeformis, 115 
irregularis, 120 
FLORIDEOPHYCIDEAE, 176, 190 
FOSLIELLA, 234, 240 
farinosa, 234 
farinosa f. callithamnioides, 234, 235 
lejolisii, 245 
FUCACEAE, 167 
FUCALES, 167 
FUCUS, 168 
acicularis, 315 
baillouviana, 420 
dasyphyllus, 441 
fascia, 147 
floresius, 277 
griffithsii, 311 
hypoglossoides, 412 
membranaceus, 156 
musciformis, 306 
natans, 172 
nodosum, 168 
pedunculatus, 165 
pinnatifidus, 453 
poiteaui, 454 
prolifer, 92 


pseudopalmatus, 348 
pusillus, 218 
rhizodes, 139 
ruscifolius, 401 
seaforthii, 435 
spiciferus, 431 
stellatus, 317 
taxiformis, 220 
tenuissimus, 445 
tournefortii, 164 
trigonus, 281 
valentiae, 308 
verrucosus, 327 
vesiculosus, 168 


GALAXAURA, 213 
obtusata, 213 
GALAXAURACEAE, 212 
GELIDIACEAE, 210, 216 
GELIDIALES, 216 
GELIDIUM, 216, 219 
americanum, 217, 218, 219 
coerulescens, 217 
corneum, 218 
crinale, 218, 219 
pulchellum, 218 
pusillum, 217, 218, 219 
pusillum var. conchicola, 217 
GIFFORDIA, 118, 121, 122 
conifera, 120, 121, 122 
duchassaingiana, 122 
granulosa, 120 
indica, 122 
intermedia, 125 
irregularis, 120, 122 
mitchelliae, 122 
onslowensis, 123, 125 
ovata, 125 
rallsiae, 120, 121, 122 
GIGARTINA, 314 
acicularis, 315 
lemanaeformis, 329 
miniata, 292 
stellata, 317 
GIGARTINACEAE, 314 
GIGARTINALES, 249, 250 
GLOIOCLADIA, 341 
GLOIODERMA, 341 


atlanticum, 342, 344 
blomquistii, 343, 510 
rubrisporum, 342, 343, 510 
GOMONTIA, 32 
polyrhiza, 32 
GONIDIA 
stellulata, 136 
GONIOLITHON 
accretum, 242 
intermedium, 237 
subtenellum, 238 
GONIOTRICHUM 
alsidii, 178 
GRACILARIA, 319 
blodgettii, 320, 321, 328 
confervoides, 320, 328, 330 
confervoides var. longissimus, 329 
cuneata, 314 
curtissiae, 321 
cylindrica, 321, 322 
foliifera, 319, 322, 325, 326 
foliifera var. angustissima, 326 
lacinulata, 326 
lemaneiformis, 330 
mammnillaris, 322, 323, 326 
multipartita, 325 
multipartita var. angustissima, 325 
sjoestedtii, 329, 330 
tikvahiae, 319, 324, 325, 326, 328 
verrucosa, 319, 320, 327, 328, 330 
GRACILARIACEAE, 318 
GRACILARIALES, 318 
GRACILARIOPSIS, 329 
lemaneiformis, 328, 329, 330 
sjoestedtii, 329 
GRALLATORIA, 370 
GRATELOUPIA, 272, 273 
cunefolia, 273 
doryophora, 276 
filicina, 274, 276 
gibbesii, 275 
lanceolata, 276 
GRIFFITHSIA, 384 
globulifera, 384 
tenuis, 358, 359, 384 
GRINNELLIA, 408 
americana, 409 
americana var. americana, 410 
americana var. caribaea, 409, 410 
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GYMNOGONGRUS, 311, 312 
egriffithsiae, 311 
GYMNOPHLOEACEAE, 264 


HALICHRYSIS, 344 
peltata, 345 
HALICYSTIS, 94, 97 
HALIPTILON, 228 
cubense, 229 
HALYMENIA, 270, 276 
agardhii, 270, 282 
bermudensis, 277 
floresia, 277, 278 
floridana, 279, 280, 339 
gelinaria, 280 
hancockii, 280 
polydactyla, 270 
pseudofloresia, 278 
trigona, 270, 281 
vinacea, 280 
HALYMENIACEAE, 270 
HARALDIA, 410 
lenormandii, 410, 510 
prostrata, 411 
HECATONEMA, 130 
floridanum, 130, 131 
foecundum, 131 
maculans, 132, 145 
HELMINTHOCLADIA, 211, 212 
andersonii, 211, 510 
HELMINTHOCLADIACEAE, 211 
HELMINTHORA, 212 
HERPONEMA, 117 
solitarium, 117, 510 
HERPOSIPHONIA, 447 
delicatula, 448, 510 
secunda, 451 
tenella, 449 
tenella f. secunda, 451 
HETERODASYA 
sertularioides, 457 
HETERODERMA, 240 
lejolisii, 245 
HETEROSIPHONIA, 427 
crispella var. laxa, 423, 428 
wurdemannii, 427, 428 
wurdemannii var. laxa, 426 
HILDENBRANDIA, 249 
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prototypus, 249 
rubra, 249 
HILDENBRANDIACEAE, 249 
HILDENBRANDIALES, 249 
HINCKSIA, 118, 122 
granulosa, 119 
granulosa var. eugranulosa, 120 
granulosa var. laeta, 120 
irregularis, 115, 120, 122 
mitchelliae, 122 
onslowensis, 123, 510 
ovata, 122, 125 
HUMMIA, 140 
onusta, 141 
HUTCHINSIA 
breviarticulata, 462 
pennata, 479 
tenella, 449 
HYMENENA 
media, 408 
HYMENOCLONIUM, 220, 282, 284 
cervicornis, 306 
cornuta, 309 
musciformis, 306, 309 
spinella, 306 
valentiae, 308 
volubilis, 309 
HYPNEA, 305 
HYPNEACEAE, 305 
HYPOGLOSSUM, 403, 411 
hypoglossoides, 412, 414 
tenuifolium, 412, 414 
tenuifolium var. carolinianum, 412, 414 


ILEA 
fascia, 147 
ISYMENIA 
flabellata, 269, 270 


JANIA, 227, 230 
adhaerens, 231, 232 
capillacea, 232 
cubensis, 229 
rubens, 233 


KALLYMENIA, 284 
perforata, 286 
westii, 285, 286 


KALLYMENIACEAE, 282 
KYLINIA, 192 
crassipes, 206 
infestans, 205 
virgatula, 209 


LAURENCIA, 451 
baileyana, 439 
corallopsis, 452 
dasyphylla, 442 
filiformis, 455 
gemmifera, 455 
pinnatifida, 453 
poiteaui, 454 
poitei, 455 
scoparia, 454, 455 
tuberculosa, 454, 455 
tuberculosa var. gemmifera, 454, 455 
LEATHESIA, 134 
difformis, 134 
LEATHESIACEAE, 134 
LEJOLISIA, 385 
exposita, 386, 392, 393, 510 
sp., 387 
LEPTOFAUCHEA, 346 
brasiliensis, 346 
rhodymenioides, 349 
LEPTOPHYTUM, 235 
foecundum, 236 
sp., 236 
LITHODERMA 
fatiscens, 128 
LITHOPHYLLUM, 236 
corallinae, 248 
decipiens, 242 
decipiens f. caribaea, 242 
intermedium, 237 
pustulatum, 248 
subtenellum, 238, 510 
LITHOTHAMNION, 238, 239 
floridanum, 240 
fruticulosum var. occidentale, 239 
mesomorphum, 241 
mesomorphum var. ornatum, 241 
occidentale, 239 
sejunctum, 239 
tenuissimum, 243 
LOBOPHORA, 160 


variegata, 160 
LOMENTARIA, 352 

baileyana, 353 

clavellosa, 354 

orcadensis, 354 

rosea, 355 

ucinata, 354 
LOMENTARIACEAE, 352 
LOPHOCLADIA, 455 

trichoclados, 455 


MASTOCARPUS, 315, 317 
stellatus, 317 
MELOBESIA, 224, 240 
corallinae, 248 
farinosa, 234 
farinosa f. callithamnioides, 234 
lejolisii, 244, 245 
membranacea, 240 
pustulata, 247 
MEMBRANOPTERA 
subtropica, 417 
MERISTIELLA, 299 
gelidium, 299 
MERISTOTHECA, 300 
duchassaingii, 302 
floridana, 301, 417 
MESOPHYLLUM, 239, 240, 241 
floridanum, 240 
mesomorphum, 241 
MESOTHAMNION 
boergesenii, 389, 390 
MICRODICTYON, 79 
boergesenii, 79 
MICROPEUCE, 456 
mucronata, 456 
MONOSTROMA, 33, 34 
grevillei, 32, 33 
oxyspermum, 33 
MYRIACTIS 
stellulata, 136 
MYRIACTULA, 135 
stellulata, 135, 510 
MYRIOGRAMME, 415 
distromatica, 416, 417, 510 
MYRIONEMA, 132 
magnusii, 132, 133 
orbiculare, 133 
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MYRIONEMA (continued ) 
strangulans, 133 
vulgare, 133 
MYRIONEMATACEAE, 130 
MYRIOTRICHIA, 132 
scutata, 142 
subcorymbosa, 142 


NACCARIA, 222 
corymbosa, 222, 510 
NACCARIACEAE, 210, 221 
NARDOA 
polymorpha, 259 
NEMACYSTUS, 138 
howei, 138 
NEMALIALES, 192, 210 
NEOAGARDHIELLA 
baileyi, 296 
ramosissima, 295 
NEOGONIOLITHON, 241 
accretum, 242 
caribaeum, 242 
NITOPHYLLUM, 417 
medium, 407 
punctatum, 417 
venulosum, 399 
wilkinsoniae, 416 
NWYNEA, 387 
grandispora, 387, 510 


OCHLOCHAETE 
dendroides, 37 
ONSLOWIA, 151 
endophytica, 151, 510 
OSTREOBIACEAE, 98 
OSTREOBIUM, 98 
quekettii, 98 


PADINA, 161 
gymnospora, 161 
pavonia, 162 
profunda, 162 
vickersiae, 162 

PETALONIA, 147 
fascia, 147 

PETROCELIDACEAE, 315, 316 

PETROGELIS; 317 
cruenta, 318 

PETROGLOSSUM, 312 
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undulatum, 313, 510 
PEYSSONNELIA, 251, 290 
atlantica, 252, 290, 510 

conchicola, 254 
inamoena, 255 
polymorpha, 259 
rubra, 256 
simulans, 257 
stoechas, 258, 510 
PEYSSONNELIACEAE, 251 
PHAEOPHILA, 35, 37 
dendroides, 37 
PHAEOPHYCEAE, 109 
PHAEOPHYTA, 109 
PHAEOSTROMA, 135 
pusillum, 135 
PHYCOCOELIS 
floridana, 130 
foecunda, 131 
maculans, 132 
PHYCOSERIS 
curvata, 53 
PHYLLODICTYON 
pulcherrima, 80 
PHYLLOPHORACEAE, 310 
PHYMATOLITHON, 243 
tenuissimum, 243, 510 
PILAYELLA 
antillarum, 113 
PLEONOSPORIUM, 388 
boergesenii, 389, 391, 510 
borreri, 391 
flexuosum, 390, 510 
PLOCAMIACEAE, 286 
PLOCAMIUM, 287 
brasiliense, 287 
PNEOPHYLLUM, 240, 244 
confervicola, 246 
lejolisii, 244 
sp., 246 
POCOCKIELLA 
variegata, 160 
POLYSIPHONIA, 457 
atlantica, 460, 467 
binneyi, 461, 467 
breviarticulata, 462 
cuspidata, 434 
denudata, 463 
ferulacea, 465, 474 


flaccidissima, 466, 467, 470 
gorgoniae, 460, 467 
harveyi, 462, 467, 468 
harveyi var. arietina, 469 
harveyi var. olneyi, 468 
havanensis, 462, 467, 469, 470 
hillebrandii, 220, 221 
howei, 470 
macrocarpa, 460, 461 
nigrescens, 471 
olneyi, 468 
pseudovillum, 472, 510 
scopulorum var. villum, 461, 473 
sertularioides, 467, 470 
sphaerocarpa, 474 
subtilissima, 475 
taylori, 477 
tepida, 476 
thyrsigera, 435 
urceolata, 461, 477 
variegata, 464 
villum, 473 
PORPHYRA, 187 
carolinensis, 188, 510 
coccinea, 184 
leucosticta, 188, 189 
rosengurttii, 189, 510 
umbilicalis, 188 
umbilicalis f. laciniata, 188 
vexillaris, 183 
vulgaris, 188 
PORPHYRIDIACEAE, 177 
PORPHYRIDIALES, 177 
PORPHYROPSIS, 183, 184 
coccinea, 183, 184 
vexillaris, 183 
PORPHYROSTOMIUM 
ciliare, 183 
PREDAEA, 265 
feldmannii, 266 
masonii, 267 
PRINGSHEIMIA 
scutata, 38 
PRINGSHEIMIELLA, 38 
scutata, 38 
PROTODERMA 
marinum, 51 
PSEUDENDOCLONIUM, 50 
marinum, 51 


submarinum, 51 
PSEUDOLITHODERMA, 128 
extensum, 128 
PSEUDULVELLA, 38 
PTEROCLADIA 
americana, 217 
PTEROSIPHONIA, 478 
pennata, 472, 479 
PTEROTHAMNION 
plumula, 364 
PTILOTHAMNION, 391 
occidentale, 392, 510 
sp., 392 
PUNCTARIA, 132, 144 
latifolia, 144, 146 
plantaginea, 145 
tenuissima, 145 
PUNCTARIACEAE, 142 


RALFSIA 

expansa, 129 

extensa, 128 
RALFSIACEAE, 128 
RHABDONIA 

baileyi, 296 

ramosissima, 295 

tenera, 296 
RHIPILIA 

longicaulis, 88 
RHIZOCLONIUM, 76 

hookeri, 67 

kerneri, 76 

riparium, 76 

tortuosum, 59 
RHIZOPHYLLIDACEAE, 290 
RHODOCHORTON, 192 

densum, 201 
RHODODICTYON, 394 

bermudense, 394 
RHODOMELA 

radicans, 432 
RHODOMELACEAE, 428 
RHODOPHYCEAE, 176 
RHODOPHYTA, 175 
RHODYMENIA, 347 

divaricata, 347, 510 

mammillaris, 323 

occidentalis, 349 

palmata, 349 
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RHODYMENIA (continued ) 

palmetta, 349 

pseudopalmata, 348 

pseudopalmata var. caroliniana, 349 
RHODYMENIACEAE, 331 
RHODYMENIALES, 330 
ROSENVINGEA, 148 

intricata, 149 

orientalis, 148, 149 

sanctae-crucis, 148, 149 


SAHLINGIA, 182, 184 
subintegra, 184 
SARCODIACEAE, 288 
SARCODIOTHECA, 302 
divaricata, 302 
SARGASSACEAE, 170 
SARGASSUM, 170 
bacciferum, 173 
filipendula, 170, 171 
filipendula var. montagnei, 171 
fluitans, 172 
hystrix var. buxifolium, 173 
linifolium, 173 
montagnei, 171 
natans, 172 
polyceratium, 170, 173 
pteropleuron, 173 
vulgare, 170 
SCINAIA, 214 
complanata, 192, 215 
complanata var. intermedia, 215 
furcellata var. complanata, 215 
SCYTOSIPHON, 149 
lomentaria, 149 
lomentaria var. complanatus, 149 
SCYTOSIPHONACEAE, 146 
SCYTOSIPHONALES, 146 
SEARLESIA, 417 
subtropica, 417, 510 
SEBDENIA, 269, 270 
flabellata, 269, 282 
polydactyla, 270 
SEBDENIACEAE, 268 
SOLENIA 
attenuata, 142 
SOLIERIA, 303 
chordalis, 296 
filiformis, 297, 304 
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tenera, 304 
SOLIERIACEAE, 292 
SOROCARPUS 

micromorus, 113 

uvaeformis, 114 
SPATOGLOSSUM, 163 

schroederi, 163 
SPERMATOCHNACEAE, 137 
SPERMOTHAMNION, 392 

investiens, 387 

investiens var. cidaricola, 392 

repens, 392 

turneri, 393 
SPHACELARIA, 152 

furcigera, 152 

rigidula, 152 

tribuloides, 153 
SPHACELARIACEAE, 152 
SPHACELARIALES, 150, 151 
SPHAEROCOCCUS 

corallopsis, 452 

gelidium, 299 

lactuca var. luxurians, 272 

subulatus, 295 
SPOROCHNACEAE, 165 
SPOROCHNALES, 165 
SPOROCHNUS, 165 

pedunculatus, 165 
SPYRIDIA, 394 

aculeata, 397 

aculeata var. disticha, 397 

aculeata var. hypnoides, 397 

clavata, 395 

filamentosa, 397 

hypnoides, 396 
STICTYOSIPHON 

subsimplex, 142 
STILOPHORA, 139 

rhizodes, 139 
STREBLONEMA, 126 

invisibile, 127, 510 

oligosporum, 127 

solitarium, 118 
STRIARIA, 142 

attenuata, 142 
STRIARIACEAE, 140 
STRUVEA, 80 

pulcherrima, 80 

ramosa, 81 


STYLONEMA, 178 
alsidii, 178 


THAMNOPHORA 
brasiliensis, 396 
hypnoides, 287 

TITANODERMA, 240, 247 
corallinae, 248 
pustulatum, 247, 248 

TREMATOCARPUS, 289 
papenfussii, 289, 510 

TREMELLA 
difformis, 134 

TRENTEPOHLIA 
virgatula, 209 


UDOTEA, 82, 90 
conglutinata, 90 
cyathiformis, 90 
flabellum, 90 

UDOTEACEAE, 87 

ULOTHRIKX, 34, 35 
flacca, 34, 35 

ULOTRICHACEAE, 32 

ULOTRICHALES, 31, 32, 34 

ULVA, 51 
compressa, 43 
curvata, 53 
decorticata, 84 
fasciata, 53 
fistulosa, 143 
intestinalis, 45 
lactuca, 55 
lactuca var. rigida, 54 
latissima, 55 
linza, 47 
oxysperma, 33 
plumosa, 95 
prolifera, 48 
ramulosa, 49 
rigida, 54, 55 
rotundata, 55 
sinuosa, 146 
stellata, 78 

ULVACEAE, 39 

ULVALES, 35 

ULVARIA, 34 
oxysperma, 33 


ULVELLA, 38 

lens, 38 
ULVELLACEAE, 35 
ULVOPHYCEAE, 31, 34 
ULVOPSIS, 32 
URONEMA 

curvata, 99 


VALONIA, 77 
aegagropila, 78 
utricularis, 77 

VALONIACEAE, 77 

VAUCHERIA, 97, 101 
acrandra, 102, 510 
adela, 103, 510 
arcassonensis, 103 
coronata, 104 
erythrospora, 105 
litorea, 105 
longicaulis, 106, 510 
marina, 96 
minuta, 107 
nasuta, 107 
thuretii, 108 
velutina, 108 

VAUCHERIACEAE, 101 

VAUCHERIALES, 101 

VERRUCARIA 
rubra, 249 


WEBERELLA 
peltata, 345 
WRIGHTIELLA, 456, 480 
blodgettii, 482 
tumanowiczii, 455, 480 
WURDEMANNIA, 292 
miniata, 292 
setacea, 292 
WURDEMANNIACEAE, 292 


XANTHOPHYCEAE, 101 


ZONARIA, 164 
flava, 165 
gymnospora, 161 
schroederi, 163 
tenuissima, 145 
tournefortii, 164, 510 
variegata, 160 
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